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LIKE A METEOR 
IN THE SKY 


These little Eveready Flashlight Cells send 
out a beam of light that lights up darkness 
like a meteor in the sky. They give long- 
lasting light. ‘They give exceptionally bright 
light. Light that makes old flashlights perk 
up again and give months more of extra 
service. 10c everywhere. 


NO ROOM FOR DRONES 


Eveready Layerbilt “B” Batteries use flat 
cells that fit together. All honey—no comb. 
No waste space—no room for drones! Con- 
tacts are direct, eliminating 89 unnecessary 
trouble-spots. More energy for your money. 


HOT STUFF! 


Eveready Dry Cells are the most industrious 
packages of energy you ever saw. They 
have a wealth of hot sparks ready to flash 
into action with the click of the switch. 
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The Eveready Hour, radio's oldest com- 

mercial feature, is broadcast every 

Tuesday evening at nine (New York 

time) from WEAF over a nation-wide 
N. B.C, network of 30 stations. 
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They'll tickle husky motors into starting at 
the first turn of the crank. Doorbells, buzz- 
ers love °em. And how they last! 

You'll like our illustrated booklet on how to make 
electrical experiments, toys, secret locks and many 


other things. Practical. Illustrated. The coupon be- 
low brings it to you FREE! 
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My family uses about flashlight batteries a year. 
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PACEMAKERS of PROSPERITY 


| an electrification means moving more For THE HomE—General Electric and 
its associated companies manufacture 
goods, more quickly, with less spoilage, less many electric products, including G-E 


refrigerators, fans, vacuum cleaners, 
MazpDA lamps, wiring systems, and 
Sunlamps: Hotpoint electric ranges and 
appliances; and G-E motors for all 


of America. r The extensive programs of electri- other electrically driven household 
devices. 


storage, less expense. This helps to reduce the 


cost of living and so contributes to the prosperity 


fication recently inaugurated by leading American 


For INDUsTRY—Several thousand prod- 
ucts, including apparatus for generat- 
ing and distributing electricity; motors 
and controllers for applying electric 


railroads will double the carrying capacity over 


the same tracks.» For every problem of electri- 


fication—from the greatest railroad system to the power; electric furnaces and heating 
: devices; street, traffic, airport, and 
individual home—General Electric has the skill, Cooper Hewitt lights; Victor X-ray 


and motion-picture apparatus; railroad- 
electrification and street-car equipment. 


GENERAL 
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the experience, and the products. 










Join us in the General Electric 
; Hour, broadcast every Saturday 
ee ee aS evening, on a nation-wide 
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Here is the 
ANSWER 


to questions 
which bother 


many investors 


How can you tell what gives a 
bond absolute safety? 

How can you get the highest in- 
come from your money, consist- 
ent with safety? 

Why do Chicago bonds give you 
a highly diversified investment? 
How can you select a safe invest- 
ment house? 

Why can Cochran & McCluer sell 
bonds in every state of the Union 
without salesmen? How can you 
get more than double the savings 
bank interest rate, with all the 
convenience? 

How can you retire in 15 years 
on your present living budget? 
All of these questions and many others 
vital to investors are answered in the new 
edition of this famous book, “How 
To Retire in 15 Years.’”’ Get your copy 
now. We'll gladly send it. No salesman 
will call. We employ none. 


MAIL THIS FOR 















Cochran & McCluer Co. lov 
46 North Dearborn St. = /0 
Chicago, Ill. 2 


Please send me a copy of the new 
edition of your famous book, “How 
To Retire in 15 Years.” No salesman 
will call. Ps M-7 


Name 7 
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Cochran & 
M‘Cluer Co, 


Established 1881 


Never a loss to any investor 
46 NORTH DEARBORN STREET 
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The Real Estate Educator 


The New Revised Edition, contains Questions and 
Answers; Brokers’ License Law; Dictionary of Words 
and Phrases in Real Estate and Construction; How to 
Appraise Property; Law of Real Estate; How to Adver- 
tise Real Estate; Legal Forms; Commissions to Agents; 
**Dont’s” in Contracts, etc. 288 pages. Cloth. Postpaid 


$2.00. 
The Vest Pocket Cushing 


Just out. An A.B. C. Guide to Parliamentary Law 
based on the highest authorities and adapted to general 
use—containing model speeches and toasts for all 
occasions. 128 pages, size 242x4% inches, leatherette. 
Price, $1.00. 


The Vest Pocket Book-keeper and 
Short Cuts in Figures 
A simple and concise method of Practical Book- 
keeping with instructions for the correct keeping of 
books of account. How to take off a trial balance sheet 
and finally close and balance accounts. 160 pages, 
artistic leatherette............. Price, postpaid, $1.06 
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The “Panless’”’ Method of 
Building Y our Own Home 


LEON MEADOW, Financial Editor 


" USY, George?” 
“Hello there, Arthur. Come right 


in,” boomed a voice from the 
depths of a very easy chair. 

“Afternoon, George—thought I’d drop 
in for a few minutes, just to ‘chin.’ Say, 
you certainly do look like the contented 
country gentleman,” Sommers added, 
sitting down in the chair opposite his 
friend. 

“And why not,’ George Latham re- 
plied. ‘I mean that, without trying to 
appear smug—I am contented. Things 
have been sailing along pretty smoothly. 
I’ve done all my Sunday chores, sent 
Helen and the youngster over to her 
mother’s for the afternoon—and there 
doesn’t seem to be a reason in the world 
why I can’t get out the old pipe, the old 
slippers, the torn sweater—and feel plumb 
contented.” 

“None at all, as far as I’m concerned. 
But—”’ 

“Hold on,” interrupted George. ‘Say 
Arthur, do you realize how badly you 
look—how worried you seem? Aren’t you 
getting the benefits of a home of your own 
in the country? Seems to me, the last few 
times you’ve been over here with Laura— 
you’ve looked decidedly worried and dis- 
tracted. What is it, old man? That is— 
if I’m not, intruding.” 

“Heavens, no. As a matter of fact, I 
do want to talk to you about something, 
only I hate to be spilling my troubles in 
your lap.” 

“Nonsense, Arthur. I’m only too glad 
to be of assistance if I can.” 

“Well, look, George—it’s about the 
house. The balance on my mortgage falls 
due in a lump sum soon, and I won’t be 
able to meet it. Henderson, who holds 
this mortgage isn’t particularly anxious 
to extend it. Says he’s been holding the 
debt long enough as it is. And even if he 
does renew it, I realize now how futile it 
would be to keep going on like this. Now 
it’s going to stand me more than I can 
afford to renew it, if someone condescends 
to do me that favor. Why, meeting the 
interest alone is strain enough—much less 
reducing the principal. And yet, five 
years ago, when I bought the house and 
took out that mortgage, I certainly 
thought that I’d have it paid off by now. 
But George,—I don’t like this business of 
crying on your shoulder. Somehow, 
though, I’ve always wondered how you 
managed to swing your house and mort- 
gage so hicely. I don’t think you were 
earning any more than I when you first 
started to buy this place.” 

George Latham settled back in his chair 
and re-lit his pipe. “That is a bit of a 
mess, Arthur. But not quite as black as 
you’ve painted it. You know, from the 
few infrequent remarks of yours and 
Laura’s, I’ve drawn an inference in my 
mind as to what seemed to be troubling 


you of late. I’m rather glad you men- 
tioned it, because I feel that I can speak 
more freely now—whereas before it 
wasn’t exactly any of my business. 

“Helen and I thought about it a lot 
and we were pretty certain you folks 
weren’t having an easy time. It occurred 
to me that you {might have worked 
out a better savings and spendings plan 
if you’d been forced to save for your 
house.” 

“Guess that’s so,” admitted Arthur. 
“You know we had Laura’s $2500 to put 
into the house, just after we were married.” 

“I thought so,” continued Latham, 
“and my belief is that if you had had to 
save that much money in the first place, 
you would have realized how hard it 
would be to save it in the short space of 
five years. And also, that five years is too 
short a time to pay off a big sum like your 
mortgage debt—on your income. Then 
again, if you had to save that money, you 
probably would have found out about a 
building and loan association, where you 
draw higher dividends than the interest 
you might get from other types of savings 
institutions.” 

“Building and Loan Associations?” in- 
terrupted Arthur, ‘‘Why I never thought 
they made big loans. Dad had a member- 
ship in one of those little clubs when I 
was a kid.” 

“Not so little, any more, Arthur. 
There are 12,666 building and loan asso- 
ciations in the country today, with total 
resources of over $8,000,000,000 dollars— 
ready to help men like us. Remember 
that’s just the mortgage end of it, with- 
out bringing in the question of high divi- 
dend rates on compulsory savings or the 
services modern building and loan asso- 
ciations are giving today. 

“Just after we were married, Helen and 
I decided that we could never be happy 
in an apartment after we'd seen this spot. 
And there didn’t seem to be another one 
like it anywhere. Well—to get back to 
mortgages— 

““As accurately as I could figure it, the 
total cost of my home came to about 
$12,000. The price of the ground was 
$2,000 and the construction work close 
to $10,000. I applied to the Citizens 
Building and Loan Association for the 
first mortgage, because I had been a 
member of that institution for a long 
time, and I knew they were engaged in 
that type of financing. 

“First they wanted to know if I could 
put into the purchase 25 per cent of the 
combined value of the house and lot in 
cash. They require that much equity to 
make the builder financially responsible 
and a safe risk to them. In other words, 
I was to contribute $3000. I referred 
them to my regular building and loan 
shares account, on which I had been draw- 
ing 6 per cent for (Continued on page 5) 
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The ‘‘Painless’”” Method of 
Building Your Own Home 


(Continued from page 4) 


about the last eight years. I had been 
depositing $50.00 a month, and my 
total savings were then over $6000.00. 
Incidentally, I certainly was glad that I 
had the wisdom, when I was younger, to 
make these compulsory deposits. They 
certainly brought me splendid dividends. 

“Well, to get back—they then asked 
me for as much information as I could 
possibly give them concerning myself and 
my business record. After their own in- 
spectors had gone over the property and 
our building plans, we decided upon a 
first mortgage of $7500. The next step 
was searching the title and drawing up 
the necessary papers. And that was that. 

“We lived in town while the house was 
being built, and gratefully did without a 
lot of things to get a good start. The 
mortgage money was to be advanced in 
three parts. The first was to be paid 
when the roof was on; it amounted to 
$2500, and we only paid $25. for the next 
month or so, on it. The second part of the 
mortgage was advanced as construction 
neared an end, and then our monthly 
payment was doubled. And so, it was 
not until the entire mortgage was paid 
and we were actually living in the house, 
that we began to pay full monthly 
amounts.” Latham stopped again to re- 
light his pipe. 

“And what is the full payment?” 
Arthur queried. 

“*$75.00—just 1 per cent of the total 
mortgage. Almost what we would pay 
for rent. But the beauty of the particular 


type of mortgage we have is its monthly | 


reduction feature.” 
“What's that?” 


“A type of mortgage that divides into | 


payments on principal and interest. You 
see, interest at the rate of 6 per cent a 
year on the amount of the loan is de- 
ducted, and the balance applied directly 
to payment on the principal. The follow- 
ing month this same deduction for inter- 
est is figured only on the unpaid balance 
of the amount of the loan. So you see 
what happens. The interest charges con- 


| stantly decrease as the sum credited to 


reducing the principal of the mortgage 
becomes greater. I believe they call it an 


| amortization or pay-off mortgage. 


“By the way, I think I have a booklet 


_ of theirs upstairs with a chart that shows 


exactly how this thing works. I'll be 
right down with it.” 

Latham came back a few minutes later. 
“Here it is Arthur, worked out on the 
application of a $10. monthly payment to 


a $1000 mortgage, carried to maturity.” 


No. of 

Months Interest Principal Balance 
12 $58.28 $61.72 $938.28 
24 54.46 65.54 872.74 
36 50.41 69.59 803.15 
48 46.12 73.88 729.27 
60 41.57 78.43 650.84 
72 36.72 83.28 567.56 
84 31.59 88.41 479.15 
96 26.13 93.87 385.28 
108 20.35 99.65 285.63 
120 14.18 105.82 179.81 
132 7.67 112.33 67.48 
139 1.31 67.48 0 


“Of course’ Latham pointed out, after 
they had gone over (Continued on page 6) 
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$250 a 


month 


beginning at 


Age 55, 60 or 65 


HE Phoenix Mutual announces a new Retirement Income Plan under 
which you get not only immediate protection for your beneficiaries but 
also, for yourself in later years, a guaranteed income you cannot outlive. 


What a $25,000 policy, payable at 
age 60, will do for you 


It guarantees to you when you are 60 
A Monthly Income for Lifeof . . $250.00 
which assures a return of at least $25,000.00 
and perhaps much more, depending upon how 
long you live. Or, if you prefer, a cash settlement 
oO ce he 6 H $33,750.00 


It guarantees in event of permanent 


total disability befote age 60 


A Monthly Disability Income of . $250.00 
and payment of your premiums while disabled. 


It guarantees upon death from any 


cause before age 60 


A Cash Payment to your beneficiary of $25,000.00 
Or a monthly income as long as your beneficiary 
lives. 


It guarantees upon death from ac- 


cidental means before age 60 


A Cash Payment to your beneficiary of $50,000.00 
Or a monthly income as long as your beneficiary 
lives. 


Send for the Facts 


The plan above is for an income of $250 a 
month, payable at age 60. You may arrange 
to retire at other ages than 60 if you wish. 
You may provide for yourself a Retirement 
Income greater or smaller than $250 a month. 
Plans for women are also available. 


Other things you can provide for by this 
program are: Money to leave your home free 
of debt. An income for your wife in case she 
should outlive you. Money to send your 
children to college. Money for emergencies. 
Money for speeial needs. There is hardly a 
financial problem which cannot be solved by 
this plan. 


A Retirement Income does not have to be 
paid for all at once. It is usually paid for in 
installments spread over a period of 20 years 
or more. Naturally this makes the individual 
installments comparatively small. 


One of the great advantages of this plan is 
that it goes into operation the minute you 


pay your first installment. As you continue 
to invest, the fulfillment of your life plans is 
guaranteed. 


Even though you should become totally 
disabled and unable to make another pay- 
ment, your payments would be made by us 
out of a cash reserve provided for that pur- 
pose. Your heae would be left clear of debt, 
just as you nad planned. Your children would 
go to college, expenses paid, if you had 
planned it so. And, beginning soon after you 
were disabled, you ‘would have $250 a month 
to live on so long as the disability continued, 
even if it should last the rest of your life. 


We'should like to send you an interesting 
28-page book called “How to Get the Things 
You Want,” which tells all about the Retire- 
ment Income Plan and how i it can be exactly 
suited to your own special needs. No cost. 
No obligation. Send for your copy of this free 
book today. 


@) PHOENIX MUTUAL 


LIFE INSURANCE COMPANY 


Home Office: Hartford, Conn. 


First Policy issued 1851 
Copyright 1930, P. M. L. I. Co. 
















Name 


PHOENIX MUTUAL LIFE INSURANCE CO., 524Elm St., Hartford, Conn, 
Send me by mail, without obligation, your new book, 
“How to Get tHe Tuincs You Want” 


Date of Birth 








Business Address__ 











Home Address 
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tell the truth 
about tobacco 


ORNCOB and briar, dudeen 

and hookah, pipes are pipes 
wherever you find them. They have 
personality, they have character. 
They’re trustworthy. They tell the 
truth about tobacco. 





Pack some Edgeworth in your fa- 
vorite pipe and light up. Watch this 
fine old tobacco swell and stretch, and 
in its cool and savory smoke learn the 
truth about Edgeworth. Where else 
could you find such flavor, such fra- 
grance, revealed so pleasingly as in 
the roomy bowl of your truth-telling 
pipe? 

If you haven’t a pipe, get a good 
one. And if you haven’t the Edge- 
worth, get that—or we'll send you 
some to try, a generous free packet, 
for nothing more than the coupon. 
Then you'll learn why Edgeworth in- 
vites this truth that pipes tell. It is 
the truth that has made Edgeworth. 


EDGEWORTH 
‘SMOKING TOBACCO 


Edgeworth is a combination of 
good tobaccos — selected care- 
fully and blended especially for 
pipe-smoking. Its quality and 
flavor never change. Buy Edge- 
worth anywhere in two forms 
— “Ready Rubbed” and 
“Plug Slice.” All sizes—15¢ 
pocket package to pound humi- 
dor tin. — Larus & Bro. Co., 
Richmond, Va. 








LARUS & BRO. CO., 100 S. 22d St., 
Richmond, 


Va. 
ri try your Edgeworth. And I'll try iz in a 
good pipe. 


My name 





My street address 





And the town and state 
Now let the Edgeworth come! K-31 
SERIES AR ER RD Ne 
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The ‘Painless’ Method of 
Building Your Own Home 


(Continued from page 5) 
this chart, “the amount of each monthly 
payment is optional to the borrower. If 
he pays more, the amount credited to the 
principal is accordingly increased, and the 
interest charges for the succeeding 


| months proportionately reduced.” 


“All of this sounds splendid, George”’ 
Sommers began, “but how does it affect 
me? My house is built, my mortgage 
already fixed. After all, I’m not starting 
out fresh, as you did.” 

“Well old man, I’m pretty sure that 
straight mortgage of yours can be con- 
verted into a building and loan type. 
Why don’t you run down to see Foster at 
the Association tomorrow? He’s a great 


friend of mine, be glad to help you out if | 


you talk it over with him.” 

“T certainly shall. Do you really think 
they’ll be able to straighten me out after 
the way I’ve messed things up?” 

“Do I think so? Say, I’m willing to bet 
they will!” 

“Lord! I didn’t realize it was so late. 
Laura will be wondering what in thunder 
happened to her supper. I’m supposed 
to be out getting it now. I’d better move 
along. Listen, George—I owe you more 
than I can possibly express in words.” 

“Cut it short, and get along to the 
store. I understand how you feel about 
it. The pleasure’s been all mine. So long.” 


To Help You Get Ahead 


4 p Booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 

Your Income and Your Life Insurance 
is the name of a brief booklet scientifically 
answering the question “‘How much life insur- 
ance does a man really need?’’ Provident Mutual 
Life Insurance Company of Philadelphia, 
Pennsylvania, will mail a complimentary copy 
upon request. 

The House Behind the Bonds reminds the 
investor of the importance, not only of studying 
the investment, but of checking up the banker 
who offers it. Address: Fidelity Bond & Mort- 
gage Co., 1188 New York Life Building, Chi- 
cago, IIl. 

How to Get the Things You Want tells 
how you can wse insurance as an active part of 
your program for getting ahead financially. 





| Phoenix Mutual Life Insurance a. 328 
you this 


Elm Street, Hartford, Conn., will sen 
booklet on request. 


Enjoy Money shows how the regular invest- 








ment of comparatively small sums under the | 


Investors Syndicate plan, with annual com- 

unding of 512° interest, builds a permanent 
income producing estate, a financial reserve 
for a business, or a fund for university edu- 
cation or foreign travel. Write for this booklet 
to Investors Syndicate, Investors Syndicate 
Building, Minneapolis, Minnesota. 


How to Retire in Fifteen Years is the story 
of a safe, sure and definite method of establish- 


| ing an estate and building an independent in- 
| come which will support you the rest of your | 


life on the-basis of your present living budget. 
Write for the booklet to Cochran & McCluer 
Company, 46 North Dearborn St., Chicago, Ill. 
See How Easy It Is tells how it is possible 
to start off with a definite plan for creating an 
immediate estate leading to future financial 
security. Get your copy of this booklet by 
writing to Postal Life Insurance Company, 511 
Fifth Avenue, New York City. 
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SURPRISE 
YOURSELF WITH 


$3,000.00 


ET aside $19.50 per month on the 
Q Investors Syndicate plan. Pay it 
along with your other monthly 
bills and you will scarcely notice it. 
120 months from now you will find 
yourself with $3,000 cash in hand— 
built up by these small payments 
under the Investors Syndicate plan. 
Larger or smaller amounts are 
proportionately easy to accumulate. 
165,000 investors use this time-proved 
plan, Write for payment schedules 
and full details. 


RESOURCES OVER $32,000,000 


INVESTORS 
SYNDICATE 


FOUNDED :1894 


MINNEAPOLIS 
NEW YORK LOS ANGELES 


OFFICES IN 5! PRINCIPAL CITIES 












lg By, 
A VACATION 


on your income 


from Fidelity Bonds 


Fidelity Bonds yield 6%. Each is se- 
cured by a conservative first mortgage 
on new income-producing real estate. 
Payment of both principal and inter- 
est is absolutely guaranteed when 
due. Mail coupon for further infor- 
mation and your copy of our monthly 
magazine, “The Fidelity Investor.” 


I BOND * MORTGAGE ry 


4.U.MENTEER .Prewent ew INCORPORATED I9D 
660 Chemical Bldg., St. Louis 
1188 New York Life Bldg., Chicago 
|| 378 Colorado Nat'l. Bank Bidg., Denver 


peepee nonin eax | 


MAIL COUPON TO NEAREST BRANCH 


Fidelity Bond and Mortgage Co. 


Please send, without obligation, further 
information on Fidelity Bonds and a 
copy of “The Fidelity Investor.” 





























Name 

Address 

City. _State | 
uG6 
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The automobile crankshaft is but one of thousands of 









machine parts made mechanically perfect on a quantity 
production basis by grinding. 


z 


Norton Company, Worcester, Mass., develops many 


NT 


special grinding machines to meet existing manufac- 
turing requirements. 








TARO RT EO TT TS TL 
. GRINDING WHEELS, GRINDING) and LAPPING MACHINES, ABRASIVES FOR POLISHING, 





PULPSTONES, REFRACTORIES, POROUS PLATES, FLOOR and STAIR TILES, ABRASIVE AGGREGATE. 








12 


POPULAR SCIENCE MONTHLY 


Jury, 1930 


How to Pick a Heating System 


Choose the Type of Plant That Suits 
Your Requirements, Not Someone Else's 


By COLLINS P. BLISS 


Director, Popular Science Institute 


system are apt to argue over “which 

is the best”’ and forget that the im- 
portant thing is to select the type of plant 
that fits their mode of living, their climate, 
and their house. 

For instance, in many homes. today 
there is no oné in the house during the 
daytime, both husband and wife being at 
work. What is needed, in a case like this, 
is a system such as steam or warm-air 
that will give quick heat as soon as started 
up in the evening. Then, in a household 
where the care of the heating plant falls 
to the women members during the day, 
it is desirable to have a system such as 
hot-water or vapor that will maintain a 
steady, even heat with little attention. 
In those homes where it is the custom, at 
least once during the winter, to close 
everything up and take a vacation, a 
warm-air system proves particularly ad- 
vantageous as there is nothing to freeze. 

Consideration of such matters as weath- 
er conditions and the shape of the house 
should enter into the selection of a heat- 
ing plant. Steam heat, for instance, is not 
the best choice for a mild and unchanging 
climate. This type of heat goes better 
with erratic, up-and-down temperatures. 
The man with a compact house, of mod- 
erate size, is in a better position to use a 
warm-air system than his neighbor with a 
large, rambling dwelling. 


Posten: who are choosing a heating 


CAREFUL weighing, therefore, not 

only of the advantages and disad- 
vantages of each type of system but of 
its suitability for the particular home in 
question, leads to the best choice. Warm- 
air systems have the lowest first cost, are 
flexible and responsive, and are simple 
and safe to operate. Such systems pro- 
vide a certain amount of ventilation as 
well as heat and are particularly adapted 
to a humidifying arrangement. The ab- 
sence of radiators with this type of heat 
conserves space and is desirable as far as 
appearance is concerned. Another ad- 
vantage of warm-air systems is that they 
can be regulated to supply mild warmth 
for spring and fall. 

However, warm-air systems are best 
for houses of limited size, unless a fan 
is used to force air circulation. Long 
leaders are impracticable, the maximum 
length being ten to twelve feet. When an 
oil burner is used with such a system, ob- 
jectionable noise sometimes is _trans- 
mitted through the ducts. Another dis- 
advantage is that badly exposed rooms 
may be difficult to heat and, also, extreme 
care is required to keep the furnace casing 
and pipes tight to prevent coal gas and 











Above is a modern warm-air 
heater with electric fan intake 
to blow warm air to the reg- 


steam systems, and do not form “hot 
spots” in a room as readily. As to dis- 
advantages, with this type of system there 
is a higher installation cost because of the 
special fittings required. Vapor heat is 
not suited to humidifying and the fact 
that large radiators are required is also 
somewhat of a disadvantage. 

With a hot-water system, there is long- 
run economy and comparatively rare 
need for firing and attention, two decided 
advantages. Like vapor, radiators may 
be regulated to any desired heat and, also 
like vapor, hot water provides a mellow 
heat and radiators do not tend to form 
“hot spots.” The chief disadvantage of 
a hot-water system is the high installa- 
tion cost due to the large diameter double 
piping system that generally is used. 
Water pipes must be guarded against 
freezing. Hot-water is not well suited to 
humidifying and, as with vapor, large 
radiators are required. A hot-water sys- 
tem is not particularly quick in bring- 
ing up room temperature nor can it be 
shut down suddenly when a change to 
mild weather occurs. 


|S acme from a general angle, 
without respect to particular require- 
ments or conditions, it will be seen that 
considering price the several types of heat- 
ing systems have advantages and disad- 
vantages that seem to about balance. 
However, in selecting a heating plant to 





isters. The diagram, at right 
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tion for a hot-water system. 
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dust from entering the 
air flues. As to cost of 
operation, this varies so 
much with different types of warm-air 
installations that it is impossible to make 
a general statement. 


AStEAM system has the advantage of 
providing quick, sure heat when it is 
wanted and the installation expense is low, 
especially in one-pipe systems. Another 
advantage of steam is that small radiators 
are required and the piping layout is com- 
pact. Against these advantages are the 
following disadvantages: A steam sys- 
tem is not well suited to humidifying; there 
is the possibility of noisy operation such 
as “water hammer,” particularly in care- 
lessly installed one-pipe systems; and 
radiators cannot be controlled beyond 
turning them on or off. 

Vapor heat is especially adapted to 
changing weather, giving a speedy re- 
sponse to demands for heat. With this 
type of system, steam pressure need not 
be kept high, and there is great economy 
in operation since in mild weather it may 
be run at lower pressure. Radiators may 
be regulated hot, cold, or medium through 
valve control. Vapor heat is essentially 
mellow; the radiators are not as hot as in 
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be used in a certain house under certain 
conditions, it is possible to choose a sys- 
tem having advantages that are particu- 
larly valuable under the circumstances 
and disadvantages that are relatively less 
serious because of these particular cir- 
cumstances. 


Ge SUPPLY readers with the many 
facts they should know about up-to- 
date methods and equipment for heating 
and ventilating, the Institute’s engineers 
have prepared a thirty-eight-page book- 
let entitled ‘‘House Heating and Venti- 
lating,”’ which covers the subject quite 
thoroughly from the standpoint of the 
home owner. In this booklet, instructions 
are given on the operation and proper 
care of the different heating systems and 
also advice is supplied regarding the suit- 
ability of various fuels, comparative cost, 
etc. Readers who want this booklet can 
obtain it by sending twenty-five cents to 
Popular Science Institute, 381 Fourth 
Ave., New York, N. Y. 
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abin flooded | 


cruiser saved 


by bulkheads 


In a terrificstorm at Boothbay, Maine. a Fairform Flyer 
crashed on the submerged rocks of the Saco River 
Jetty entrance, where many a yacht and numerous 
lives had been lost. Water flooded the main cabin, but 
not a drop passed the watertight bulkheads of Masonite 
Presdwood. The boat stayed afloat—the engines kept 
running—and the cruiser was brought safely to port. 


This crucial test justified the Huckins Yacht Cor- 
poration in their reliance on Presdwood. Like hundreds 
of other manufacturers they had found this grainless 
wood board exceptionally strong and remarkably resist- 
ant to moisture. They had found that its smooth surface 
took finish beautifully, that it was easily worked, could 
be cut, sawed or punched and did not crack, split or 
splinter. Now, in dramatic fashion, this grainless 
material vindicated the dependence placed upon it, by 
saving both cruiser and crew. 


In industry after industry these same outstanding 
qualities of Presdwood make it almost invaluable. It 
builds highway signs and outdoor painted bulletins. It 

giway sig I 


asonite 


PRESDWOOD 


Made by the makers of 
MASONITE STRUCTURAL INSULATION 


G20. U.S Part OFF. 
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of Presdwoo 


panels fine homes and modern apartments; is used in 
the construction of trays, tables, toys, clothes hampers, 
waste baskets, magazine racks, bird houses, beehives, 
motor truck bodies, kitchen cabinets, portable billiard 
tables and hundreds of other useful or decorative articles. 


In constructing bridges, dams, skyscrapers and ware- 
houses, Presdwood is often used to line the concrete 
forms. It leaves the surface perfectly smooth and hard 
and free from grain and knot marks. It makes drastic 
reductions in costs, eliminates the need of hand rubbin 
and greatly reduces the labor of making, installing a 
wrecking the forms. 


Manufacturers, builders, contractors and home 
mechanics should read the fascinating story of Presd- 
wood’s manufacture. It is told in the ee book- 
let which also lists eighty uses for this grainless wood 
board and tells how finishes are applied. The booklet 
is yours for the asking. Just alt the coupon today. 


MASONITE CORPORATION, 111 W. Washington St., Chicago, Ill. 


[ MASONITE CORPORATION © M. C. 1930 
Dept. D-7, 111 W. Washington Street, Chicago 


Please send me, Free, a sample of Masonite Presdwood and 
the Presdwood booklet. 


Address 


| 
| 
| Name 
| 
| 
| 
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Ready to Fight 
for Tis Hypnotism 


HAVE just finished reading the article on 
hypnotism by the magician Blackstone, and 
was strongly impressed with the unscientific 
approach to the subject. It was noticeable 
that every one of the tricks performed under 
the name of hypnotism were the favorites of 
magicians and tricksters. 
It is now a well recog- 
nized fact that hypno- 
tism is not a peculiar 
power possessed by a 
few select individuals. It 
is nothing but the knowl- 
edge of how to use sug- 
gestion effectively so 
that the subject induces 
himself to sink into one 
of various stages of 
sleep. The only control exercised by the 
hypnotist is self-control. I am defending 
hypnotism from Mr. Blackstone’s attack 
because I know from personal experience 
that it exists. 

I have carried out experiments in hyp- 
nosis with various persons as my subjects. 
The results obtained could not have been 
caused by ordinary suggestion. I sincerely 
hope that your readers will not allow them- 
selves to be misled by Mr. Blackstone’s 
article.—L. R. N., Evanston, Illinois. 


Two-Shaft Elevator 
Works in Germany 


O. L., of Fort Branch, Ind., wants to 
know, why not have two elevator shafts, one 
for up and one for down, with more than one 
cage to the shaft. Such shafts have been 
invented and are used. I remember one, the 
first one I ever saw, in the house where the 
American Embassy is located in Stuttgart, 
Germany. 

This remarkable elevator consists of two 
shafts with a continuous string of cages. 
Anyone who likes can keep riding on it all 
day long, going up on one side and going 
down the other side. At the top and bottom 
points he will also have the sensation of 
going sideways in an elevator as it slides 
across horizontally from one side of the shaft 
to the other.—O. H. M., Taft, Calif. 


Who'd Know if 
He Made a Mistake? 


IN ONE of your recent issues I noticed a 
small item about mem- 
ory. 

Mr. L. A. Hazeltine, 
inventor of the famous 
neutrodyne radio cir- 
cuit, was a member of 
my class at Stevens. My 
memory is good but I 
remember that asa test 
of pure memory Prof. 
Hazeltine memorized pi 
to one hundred and fifty 
places. He would stand 
at a blackboard before a group and correctly 
write it.—C. C., Bridgeport, Conn. 
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Nothing Like P. S. M. 
in Good Old England 


As A BRITISH reader of PoPULAR SCIENCE 
Montuty, I feel I must congratulate you 
on your magazine. All the subjects you deal 
with I am interested in, especially airplanes. 
I am glad to say you give a part of your 
magazine to this subject. I have tried many 
publications over here but I have not found 
one to equal yours. I think the people in 
America are a lot more interested in air- 
planes than are our people over here in 
England.—R. H., Bolton, England. 


Maybe That Old Fear 
Would Be Good for You 


You’veE taken a big worry off my mind, 
and I have to thank you for doing it. I have 
great confidence in old 
Doc Free, and it sure 
was a relief to learn, on 
his authority, that the 
hooch today won’t kill 
me any quicker than the 
stuff would back in the 
prehistoric days. From 
now on you get my vote, 
always, and whenever I 
celebrate I’m going to 
carry a copy of POPULAR 
SCIENCE MONTHLY 
around with me to make me feel better and 
keep me from being afraid of getting poi- 
soned.—A. C. L., Des Moines, Iowa. 


His Two-Year-Old Model 
Still Going Strong 


WE STARTED a model airplane club in our 
town in the fall of 1928. About this time I 
built the model endurance plane shown in 
your magazine. This model is still doing its 
usual grind and I believe it has had more 
hours in the air than most planes. On one 
occasion it was caught by air currents and 
made an altitude of about one hundred feet. 
Later I found it about a quarter of a mile 
away undamaged. I think your magazine 
is the very best all around on science to be 
had.—R. N., Blissfield, Mich. 


Setting Them All Right 
on the Airplane Wing Lift 


IN THE May issue of PopuLAR SCIENCE 
MONTHLY was published an article by T. R. 
L., of Worcester, Mass., relating to the sub- 
ject of lift on an airplane wing. T. R. L. 
made reference to another article by R. A. L. 
in a previous number on the same subject. 

I claim T. R. L. and R. A. L. are both 
wrong. If T. R. L. claims the under surface 
of the wing produces two thirds of the lift, 
would he please explain why so much care 
and thought is given to designing the upper 
wing surface, and none to speak of to the 
lower surface. The reason is because the 
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upper surface of an airplane wing produces 
the most lift.—A. W., Wollaston, Mass. 


Try Your Wits, Not 
Your Pencils, on This One 


Axsout 1903 or ’04, when the country was 
trying with might and main to find out the 
age of Ann, I wrote an age problem which, 
to the best of my knowledge and belief, has 
never been worked or published. It is this: 
A boy being asked his age replied, in this 
manner: “I am now three times older than 
my brother’s age nine years ago.’’ How 
old is the boy?—L. D. L., Pottsville, Pa. 


We Know Many Fighters 
Who Won't Like This Idea 


AIR-PADDED boxing gloves, described 
in the May issue of PopuLAR SCIENCE 
MontTHLY, make a hit with me. I got a sug- 
gestion to make, if you think it’s worth 
space in the world’s best magazine. Here it 
is: Have a law making every prize fighter 
wear these air-padded gloves. Below the 


.belt, in the foul region, have tacks with the 


points out. If a fighter lands a blow down 
there, the tacks punc- 
ture his glove and the 
air comes out with a 
hissing sound. Then 
even the referee will 
know a foul has been 
struck. Wouldn’t that 
help the foul epidemic? 
(Page Mr. Scott.) Or 
maybe if these tacks 
were about a foot long, 
it might keep the fierce 
scrappers from wasting 
so much of the fans’ 
time in clinches. Does this sound good 
to youre—R. F. F., Los Angeles, Calif. 





We Aim to Please; 
Send Us Your Vote 


I aM a steady reader of the Popunar Scri- 
ENCE MonrTHLY and I am always anxious for 
the next number. I like the PopuLaR ScrENCE 
MonTHLy better than any other magazine. I 
like the home workshop department best, al- 
though the other departments interest me. 

I am especially interested in model making 
of all kinds. I say why not have a vote on 
what the people like best and increase that 
department to the fullest extent.—E. M., 
Alton, Iowa. 


Here’s One Earnest Plea - 
for Standard Sized Faucets 


Diwn’t I once hear of some such body as 
the American Engineering Standards Com- 
mittee, which went around getting manufac- 
turers to turn out fire hose and movie films 
and other things in standard sizes? If so, I 
certainly wish they would get after the 
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A new Service Policy 
for Oakland-Pontiac Owners 


HEN you buy an automo- 

bile, four things are essen- 
tialif you are toenjoy completely 
satisfactory ownership: The car 
must be designed and builtright. 
It must be delivered to you by 
the dealer in proper condition. 
It must be inspected by the 
dealer during the initial driving 
period. And thereafter it must 
be inspected by the dealer peri- 
odically to make certain that it 
is thoroughly oiled and greased 
and all moving parts are oper- 
ating properly. 

The Oakland Eight and Pon- 
tiac Big Six are outstanding examples of sound engi- 
neering and careful manufacture. And the Oakland 
Motor Car Company through its dealer organiza- 
tion has made full provision to assure your enjoy- 
ment of these inherent advantages for many years. 











Throughout the United States are thousands of 
competent Oakland-Pontiac service organizations. 
The efficient service they render has been of value 
toowners everywhere. And now, to provide an even 
broader, more helpful service, Oakland and its deal- 
ers have inaugurated a new Owner Service Policy. 


When you take delivery of your car, the dealer will 
hand you this policy in printed form—backed by 
both himself and the Oakland Motor Car Company. 


Under its provisions there is ”o charge for labor or 
for parts replaced under the standard warranty which 
covers a period of either 90 days or 4000 miles, 
whichever occurs first. And this service will be 
rendered by any Oakland-Pontiac dealer anywhere 
in the United States upon presentation of the 
owner’s identification card. 


There are other features of the policy which make 
for satisfaction from the start. Your car is thor- 
oughly inspected, adjusted and lubricated before 





being delivered. Then, during 
the initial driving period the 
dealer making delivery gives two 
free inspections and adjustments 
to make certain that all vital 
parts are working properly. 


At the end of 500 miles he will 
give your car a road test; check 
and adjust the ignition, the car- 
buretor and timing; inspect the 
lubricant in the engine, rear axle 
and transmission; adjust the 
brakes; and test and fill the 
battery. 


At the end of 1500 miles there 
is another group of inspections 
and adjustments—which constitute a precaution- 
ary rechecking to insure satisfactory service. These 
include road testing; aligning front wheels; tuning 
the engine; checking and adjusting brakes, steer- 
ing gear and fan belt; checking the radiator, tire 
inflation and the operation of lights; tightening 
all body and chassis bolts; testing and filling the 
battery; and giving the car a complete oiling and 
greasing. All of these operations are performed 
without charge except for the oil and grease used. 


And finally, the dealer will provide, at regular 90- 
day intervals, the exclusive Oakland-Pontiac3-Point 
Free Adjustment Service which comprises checking 
and adjusting the ignition, carburetor and timing. 


7 7 7 


This new service policy is still another reason why 
you should investigate Oakland or Pontiac before 
you buy any car in either price class. It provides 
definite protection to your investment.* And it 
affords the best possible evidence that Oakland 
Eight and Pontiac Big Six are cars of high quality. 
For such a service policy could be applied only to 
cars that are soundly engineered and built of fine 
materials to exacting standards of accuracy. 


OAKLAND MOTOR CAR COMPANY 
Pontiac, Michigan 
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fellows who make kitchen and bathtub 
faucets, now that so many different kinds of 
gadgets are made to attach to them. The 
other day I bought a nice new dishwashing 
attachment, one of the spray kind with a 
hose that clamps to the faucet. It didn’t fit 
the faucet, and when I turned on the water 
I got a shower bath. Now that I’m faucet- 
conscious I see different shapes and sizes 
in every home I visit. Why isn’t something 
done about it?—(Mrs.) P. G. M., Morris- 
town, N. J. 


How Long Has This 
Gliding Been Going On? 


Listen, Mr. Editor: Don’t go sour on this 
gliding stuff. That’s my weakness now. I 
used to be a speed artist in the old made- 
over car. And boy I could make that can 
rattle! Now I’m all hot and bothered about 
this gliding. I’d rather glide than eat—al- 
most. I’ve made a glider all my own self. 
Maybe the Government wouldn’t O.K. it, 
but when she gets into the air she’s got a 
bird looking like an amateur. If there’s any- 
thing in the world that’s more fun than 
gliding—don’t lead me to it. I’m crazy 
enough now. I hitch the bird behind the 
flivver and drag her to 
the top of the hill. With 
a bunch of boys, each es aad 
of whom hopes that 
sometime maybe I’ll let 
him have a ride, on the 
shock cord, away we 
go! Haven’t smashed 
anything yet but a few 
fence posts, but I’m still 
hoping. You tipped me 
off to this thing, and 
I’m yours for life, and I don’t mean maybe. 
—F. D., Lenox, Mass. 


Plans Wanted for 
Model of the Rocket 


Your article on the Diamond Tally-Ho 
went over with a bang with me. I believe 
it’s the most interesting model we’ve had 
to date. I’m wondering if we couldn’t have 
more articles along the same lines. Person- 
ally, I would like to see plans of Stephen- 
son’s Rocket, as illustrated in the picture 
section on page 63 of the April issue. I 
should like to see it built about the size of 
the Diamond Tally-Ho. Several years ago I 
saw plans of this locomotive but cannot find 
them now. Do you know where they might 
be obtained? Another model I would like 
to build is a modern express cruiser. The 
one I have in mind is the sixty-five-foot Sun- 
beam cruiser built by The Great Lakes Boat 
Building Corporation of Chicago. I have 
really no idea in what manner to approach 
them for prints. Can you suggest a way? 
I’m really enthusiastic about model making 
and wish I had more spare time to devote 
to it.—O. M. S., Williamsport, Pa. 


Shall We Take 
Out All the Boosts? 


In your reply to C. R. L., Fargo, N. D., 
April issue, you say you 
have not sufficient space 
for the large number of 
interesting letters you 
receive each month. 
Why not expunge all 
those letters that are 
only propaganda for 
your magazine, but do 
not interest the readers? 
In the latest number of 
PoPULAR SCIENCE 
MONTHLY you insert as 
many as ten of them.— 
G. S., Puerto Plata, Dominican Republic. 
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Read and Let Read, 
That’s His Motto 


In “Our Readers Say,’ I notice a letter 
from B. M. R. wanting aviation articles cut 
out and others want some other section de- 
leted. If you did as everyone wants, cutting 
all they say, the only part of your maga- 
zine left would be ‘‘Our Readers Say,” be- 
cause every one likes 
that. I’m interested in 
aviation and I don’t 
care a hoot about stage- 
coach model building, 
but I like to read about 
it and see what other 
people like. I think 
that those who want 
parts of POPULAR 
SCIENCE MONTHLY cut 
out are pretty darn sel- 
fish and are thinking 
only of themselves and not of the other 
million or more readers who surely have a 
right to be considered as well as those who ob- 
je:t.—N. J. M., Lockport, N. Y. 





Built Bluenose 
And Glad He Did It 


I HAVE built the model Bluenose. Started 
it in November and finished it today, using 
spare time. My work was arduous, but 
being interested, I carried the job to com- 
pletion. The plans I got from you were 
exact and most useful—indeed, necessary; 
and the directions in the four issues of the 
magazine were painstaking, and I con- 
stantly consulted them. I don’t think any- 
one could do without both if he or she 
intended to make a real reproduction. I 
thank you for the opportunity to have pro- 
duced a thing that shows a splendid type of 
seagoing, modern, useful sailing vessel, and 
of the art of man in developing the best means 
of dealing with two forces of Nature—sea 
and wind.—A. E. S., New York, N. Y. 


He Just Revels 
In His Escape Tricks 


I am A boy thirteen years of age.’ I have 
read your magazine for over three years and 
I believe it is the finest magazine of its kind 
published. I am partic- 

~ D 


ularly interested in avia- 
\9 } 


tion and magic. The : 
article called “An Es- a »~ 
cape Trick” and “En- | y 
velope Mystery” was / 4 
especially good. At the yl 
present time I am plan- - 
ning a model airport 
which is going to con- 
tain many novel fea- 
tures. I wish you would 
publish more articles 
like the one called “‘How to Whittle a Toy 
Seaplane,” in the March issue. I would sug- 
gest that you publish two or three of these 
planes a month instead of only one. Why 
not put in a Ford and a few planes like that? 
But whether or not you are able to act on my 
suggestion in this matter I still wish you the 


greatest success with your wonderful mag- 
azine.—J. W. W.; Jr., Albany, N. Y. 


Do You Think We 
Deserve This Scolding? 


WHERE do you get the idea that boot- 
legging hooks up with Poputar SCIENCE? 
It’s popular, all right, but where’s the 
science? You might as well write about the 
fellows who sit on flagpoles or the six-day 
bicycle race. That flagpole idea might be a 
good thing at that for some psychological 
bug. This is just a tip to tell you to watch 
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your step. We don’t want to get dizzy on 
““white mule” every time we read PopuLAR 
ScrENCE.—J. B. W., Topeka, Kansas. 


Another Little Problem! 


HeErReE’s another problem for your math- 
ematical fiends: A suitcase is twenty-six 
inches long, fifteen inches high, and seven 
thick. Can a thirty-two-inch umbrella be 
packed in it? After all, it’s easier than the 
board problem.—W. R., Defiance, Ohio. 


Better Waich Out; 
More Are on the Way 


THanks for the movie article in May 
Popular SCIENCE MontHxy. Give us more 
of that kind of stuff. 
Part of it I could almost 
understand. I’ll bet Mr. 
Mok himself doesn’t 
know what the Schuff- 
tan process is all about. 
I tried to work it out 
with a hand mirror, a 
shaving mug, and a ko- 
dak. It wouldn’t come 
right; but I broke the 
mug, the little woman 
got sore, and I cut my 
finger. A good time was 
had by all. Give us more articles like that. 
They make for domestic peace and help pass 
the time away.—R. C. McC., Buffalo, N. Y. 





verybody Agree with Him? 


I THINK you should run more articles on 
aviation and less on building furniture. 
I have been taking PoPpuLAR SCIENCE 
MonrTHtiy for nearly two years, and would 
not miss one copy of it for two of any other 
publication that I have ever sat down and 
tried to read.—W. L. L., Kynesville, Fla. 


Strong for Gus and Joe 


I enjoy the Gus and Joe department in 
Popular SCIENCE Montuiy. It ought to be 
read by everyone who drives a car.—H. T., 
Los Angeles, California. 


Let the Shouters 
Do the Fighting 


REPLYING to the letter by G. P. H. in the 
April issue of PopuLAR SCIENCE MONTHLY, 
it seems to me that the Navy Department 
has demonstrated that aircraft, in general, 
can protect our coast at a minimum expense 
and risk of man power. There is no need of 
trying to make war more horrible, as those 
who saw actual service will testify. Those 
who insist on expensive protection should 
prepare to pay for it and be ready to take 
part personally in the struggle.—G. B. C., 
Washington, D. C. 


Just Another Cry 
for More Puzzles 


PLEASE continue your puzzles, as I think 
they are very interesting. I have been un- 
able to walk for over a month and have 
found great pleasure in 
making your puzzles. 
The one of eleven pieces 
I made out of cigar box 
parts. The cross I cut 
eut and glued upon an- 
other piece. This makes 
a fine frame to build the 
puzzle on. I found it 
was possible to make 
another puzzle with the 
same pieces, and all who 
have tried it claim it is harder than the 
cross.—W. Z., Cleveland, Ohio. 
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Across the social peace and 
security of the world falls the 
shadow of the hand of crime. 
New hope for removing this 
blot lies in the successful 
treatment of crime-pro- 
ducing diseased glands. 
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| by Surgeons Knif 
| Here for the first time is the amazing story of 


how criminals in San Quentin prison, California, 


1k 


n- HE - surgeon’s 
ye knife and the 
laboratory 


test tube have 

entered the campaign against crime. 
Experimental researches, carried on over 
a number of years and beginning to show 
results in control and reform institutions this summer, indicate 
that criminal tendencies may be eradicated, development of 
the criminal averted, and the established criminal restored to 

normal by medical and surgical treatment. 
Most of the work which has resulted in this astounding dis- 
covery has been done in schools for “backward,” or ‘“way- 


2 . . + ° ‘ 
“ ward,” children in San Francisco, and among the inmates of 








are made honest by giving them healthy glands. 


By H. H. DUNN 


San Quentin prison in 
California. Looking 
into the causes of crim- 
inal behavior, Dr. 
Ralph A. Reynolds, of San Francisco, has 
opened a door which apparently leads 
not only to the prevention of crime, but 
to the reformation of the adult criminal. Confirmation of the 


value of the method of treatment of criminal tendency by 
surgery and medicine awaits the test of time, but in the five 
years so far devoted to this work results have been achieved 
which indicate that the surgeon may take the place of the 
policeman, the physician that of the judge, and that civiliza- 
tion will prevent rather than punish crime. 
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PITUITARY 
DISTURBANCES Of 







EMBEZZLERS. AND 
PETTY THIEVES 
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; | 
} 
Diagram shows approximate loca- 


tion of the glands whose derange- 
ment is found to produce criminals. 


In the course of these ex- \ 
periments, it was found that a \ | 
very high percentage of the oA 
inmates of the prison were ae 


suffering from some abnormal 
condition of the endocrine 
or “internally secreting’ glands, which 
empty directly into the blood stream. 
It was learned that perpetrators of 
crimes of violence showed disturbance of 
the thyroid, the twin gland in the front 
of the neck which regulates growth, 
while forgers and similar criminals 
against property were found to have ab- 
normal conditions in 
the pituitary. This 
is a pear-shaped 
body about the size 
of a bean, lying at 
the base of the 
brain. Perverts and 
degenerates hid 
certain derange- 
ments of the sexual 
glands under appar- 
ently normal ex- 
teriors. 

Working with Dr. 
L. L. Stanley, San 
Quentin prison 
physician, Doctor 
Reynolds found 
that beneficial re- 
sults were obtained, 
both in physical 
condition and men- . 
tal outlook, when 
the glandular de- 
rangements of 
these prisoners were corrected. Approxi- 
mately sixty were so treated by operation 
and by administration of gland extracts. 
Not one failed to respond to the treat- 
ment. 


HESE results with adults in the peni- 

tentiary led to two conclusions, the 
most important that have been made in 
the scientific study of crime: 

First, that the so-called ‘‘criminal in- 
stinct” may be removed from the minds 
of men, and women, by the study and 
treatment of the endocrine-gland sys- 
tems, in childhood or later. 

Second, that potential criminality may 
be eliminated by the treatment of these 
glands in youth, whenever and wherever 
children are found to be suffering from 
such abnormal conditions. 

In other words, it now seems not only 
possible, but highly probable, that mal- 
secretion (that is, a secretion which is 
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too large or too small, or chemically un- 
balanced) of some gland is responsible for 
the greater part of the crime in the world. 

‘‘We are beginning to accept the fact 
that the criminal is not essentially ‘bad’,” 
said Dr. Reynolds, ‘“‘but that he merely 
is a person who shows a departure from 
what society has established as the ‘nor- 
mal.’ There is a 
growing belief 
among scientists 
that, in dealing with 
criminals, too much 
attention is paid to 
the mind and the 
emotions, and _ too 
little to the sources 
from which the mind 
and the emotions arise, 
and by which they 
are controlled. 

“On the reason- 
able assumption 
that these sources 
exist in the functions 
of the body itself, and 
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more specifically in the chemical func- 
tions of the body, the next logical step is 
to find the mechanism which controls the 
body’s chemical activities. 

“Evidence is that this mechanism 
exists in the endocrine glands—the 
glands of internal secretion, also known 
as the ‘ductless’ glands, because their 
cells secrete directly into little blood 
vessels in the glands, without the aid of 
ducts. In connection with this reasoning, 
it appears quite obvious than any unbal- 
anced condition of the chemistry of the 
body will lead to various and varying 
forms of unbalance in the mental and 
emotional outlook, and in the conduct 
(i. e., behavior) of the person involved. 


— work at San Quentin, of which 
more later, leads logically to a 
study of the field from which all criminals 
are drawn—our children. It would be 
tremendously more advantageous to so- 
ciety to prevent the development of the 
criminal, than to reform him after he is 
developed. Aside from the saving to 
humanity, the economic value to civiliza- 
tion of the salvaging of young lives, and 
the conversion of young minds to useful 
occupations, cannot be estimated. 
‘““My work has taken me into the 
medical direction of two institutions, in- 
volving about 200 children. In virtually 
every ‘backward’ or ‘wayward’ child, 
boy or girl, I have been able to see a 
physical departure from normal. In many 
that as yet are neither backward nor 
wayward, I see evidence of the future 
development of abnormal conditions in 
the gland system. There is the child of 
low, often moronic, mind, who can do 
good work with his hands, but not with 
his brain. He is mistrained, and, because 
his mind does not respond to the training 
given him, he is called a ‘dumb-bell’ or 
worse. He goes out into the world unpre- 
pared to earn what the world calls an 
‘honest living.” He is drawn into a 
‘gang.’ He is involved in a hold-up, ora 
gang-fight. The law gets him, and he— 
with an antisocial inclination in his sub- 
normal mind—becomes a criminal. 
‘Such a child should be discovered; 














his ancestry traced; his physical 
and mental history recorded; the 
cause of his mental condition found. 
He may not be—in fact, he often 











Above, a criminal of a dangerous type, the result of growth within the thyroid gland. Below that is the 
gonad type, liable to commit crimes of perversion. At the right, pituitary type, a petty thief is shown. 
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is not—an obvious ‘gland case,’ but in 
many, many instances he will be found 
possessed of an abnormal thyroid or pi- 
tuitary gland, and back of him will lie a 
history of ancestors similarly affected. 

‘*Now, many children who show visible 
endocrine disturbances have pleasant 
types of minds, never brilliant, often be- 
low normal; but usually best described 
as ‘fat and good-natured.’ Their obesity 
or extreme fatness can be reduced by the 
correction of their glandular disturb- 
ances, and with such reduction comes an 
increase in industry and ambition. The 
moronic mind cannot be improved, but it 
can be given a sound body, 





Just a few of the physicians from all parts of the world who have called at San Quentin prison in Calif- 
ornia to observe the work of Drs. Reynolds and Stanley. Dr. L. L. Stanley is seen in the insert at left. 


mental receptivity to criminal ideas— 
may be removed. By so doing, we shall 
prevent crime. Indeed, we are so pre- 
venting it, in the schools mentioned. 

“It seems to me essential, as the first 
step in this program, that orphanages and 
other schools containing numbers of 
children whose heredity and early en- 
vironment may have been unsatisfactory 
should segregate the problem-children for 
study and treatment. Certainly, chil- 
dren so cared for could not be harmed, 
while the opportunity for their improve- 
ment is tremendous. 


de wage can be no question that in 
the majority of instances, malse- 
cretion of some one or more of the en- 
docrine glands is responsible for the 
commission of crime. To return to 
the experimental work at San Quentin 
prison, we have traced certain criminal 
activities directly to certain glands. 
“The treatment of these glands has 





resulted, in many instances, in marked 
mental and physical improvement of the 
criminal, and, moreover, in what bears 
every evidence of being the elimination 
of the tendency to commit crime. 


i bes principle involved is the restor- 
ation of normal mentality through 
establishment of chemical stability in the 
body by the treatment of the gland, or 
glands, involved. 

‘‘Some time ago, with the co6peration 
of Doctor Stanley, I undertook to carry 
through to conclusion a series of studies 
and treatments of prisoners showing 
gland disorders. Among these were men 
with enlargement of the thyroid gland, 
the very fat, the very thin, the very tall, 
the very short, those having abnormal 
hair distribution and growth, and some 
with subnormal sex glands. 

‘The thyroid group was divided into 
three classes: 

“First, those having an _ excessive 
growth of the normal 
cells of the thyroid gland, 





and it can be given the 
training for work with the 
hands which will enable its 
possessor to win and main- 
tain an honest place in 
society. 

‘‘What we must learn 
about children is why one 
becomes a criminal and 
another does not. Then 
we must treat the sub- 
normal child—by medi- 
cine or by surgery—to 
restore the chemical bal- 
ance of the body. This 
done, we must prepare 
him, or her, to earn an 
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a resulting in a highly ac- 
tive, ‘nervous,’ and emo- 
tionally unstable men- 
tality. This condition is 
known as ‘hyper plasia,’ 
or overgrowth. 

‘The second class con- 
sisted of those having 
tumorous or lumpy 
growths of foreign tissue 
within the thyroid gland. 
This growth secretes a 
poisonous substance into 
the blood stream, result- 
ing in great excitability, 
emotional instability, in- 
creased bodily activity, 








adequate living, so that 
the economic incentive to 
crime—as well as_ the 


San Quentin prison, California. It was here that Drs. Reynolds and Stanley made 
their sensational gland tests which have led to the reformation of dangerous crooks. 


and, frequently, periods 
(Continued on page 132) 
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Talk, Hear, SEE on This Phone 


Two-Way Television Is Demonstrated 
in Laboratory As an Engineering Stunt 





LLUMINATES 
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DPERATOR BEHIND WALL 
OF. BOOTH CONTROLS 
SPEECH AND IMAGE 

TRANSMISSION 


HOW TELEVISION EQUIPMENT WORKS 
AT ONE END OF THE TWO-WAY LINE 


the person on the other end 
of the phone line has been accom- 
plished in the laboratory. Two-way 
phone television was demonstrated re- 
cently by the Bell Telephone Laboratories 
in New York City with the aid of com- 
plicated and expensive apparatus. 
Engineers, however, hold out no hope 
at present of improving the television 
apparatus to the point where sight and 
hearing will be possible in ordinary tele- 
phone conversations. 
Our artist shows above how two-way 
television is accomplished. Each of the 
“parties” sits in a specially prepared 


GS tie per as well as hearing, 
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Drawn Especially for 
PoPpuLaR SCIENCE 
MonTHLY 
by B. G. Seielstad 


booth. Directly in front of each is a 
panel, at the top of which is a special 
microphone. Below that is an opening 
throu.,a which comes the beam of light 
used to “analyze” the face for the tele- 
vision. Below this opening is a small 
ground glass screen on which appears the 
image of the “party” at the other end of 
the line, and at the bottom of the panel 
is a loudspeaker. The microphone at the 
top and the loudspeaker at the bottom 
take the place of the ordinary telephone, 
which cannot be used because it would 
hide part of the talker’s face. 
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VIEWING AND HEARING EQUIPMENT 
HERE DUPLICATES THAT AT 
DISTANT STATION 
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DOTTED LINE SHOWS 
PATH OF ARC LIGHT'S 
BEAM TO SITTER'S 
FACE AND THENCE TO 
PHOTO-ELECTRIC | 
CELLS — 
LOWER DOTTED LINE 
SHOWS PATH OF . 
“NEON TUBES 7% 
BILIGHT TO WHERE 
IMAGE 1S SEEN 





ARC LIGHT _ 
ILLUMINATES 
JE SITTER'S FACE 





TO RECONSTRUCT 
=, a ——"” 
All the steps in sight 
by phone process are 
shown in this diagram. 
However, the apparatus needed is 
so complicated that engineers see 
no chance for its general use. 






At the side of each booth are super- 
sensitive photo-electric cells. These con- 
vert the light impulses that fall on them 
into electric currents. Behind the panel 
is an arc light which projects a beam 
through a series of lenses. In the path 
of this beam is a metal disk pierced with 
holes arranged spirally. The disk re- 
volves eighteen times a second and each 
hole permits a tiny beam of light to sweep 
across a different portion of the sitter’s 
face. 

This light, when reflected by the beam 
from the sitter’s face to the photo- 
electric cells, varies to conform with the 
lights and shadows of the face. The result 
is a rapidly pulsating current. This cur- 
rent is carried by wire to the receiving 
apparatus at the other end of the line 
where, after amplification, it is trans- 
formed from electrical vibrations to cor- 
responding (Continued on page 123) 
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Just before the jump! Buddy Bushmeyer climbs 
out of the cockpit of an airplane and takes his 
stance on the Jower wing ready to hurl himself 
out into space sometimes a mile above the earth. 


At left, Bushmeyer has jumped clear of the plane and 
is beginning the long swift fall that precedes the pull- 
ing of the rip cord of his parachute. Above, the plane 
he has just left is seen and near it is the dare-devil of 
the air, his ’chute still unopened as he hurtles with 
high speed toward the earth, which is marked by 
roads and trees, a breath-taking distance below him. 
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Jumping 
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Diving out of an airplane is nothing to 
Buddy Bushmeyer, who is now regarded 
as the Greatest Dare-Devil of the Air. 


By BUDDY BUSHMEYER 


OR seven years, I have been leap- 

ing into thin air and trusting to 

parachutes. I have landed in 

watermelon patches in Missouri, 
missed boulders on Colorado mountain 
sides, come whirling down at fifty miles an 
hour in a parachute spin. I have barely 
avoided high tension wires and once I 
came within what seemed an inch of drop- 
ping helpless out of the sky in front of a 
speeding train. 

Yet, today, I am far less nervous about 
stepping off a plane, 3,000 feet in the air, 
than I am about looking down from the 
roof of a fifteen-story apartment building! 

My first jump was made from a hot-air 
balloon at Excelsior Springs, Missouri. 
The professional jumper who had con- 
tracted for the exhibition had broken his 
ankle in a bad landing. I offered to take 
his place, climbed onto the trapeze, and 
away we went. When the balloon got as 
high as it would go, I pulled the knife that 


cut us loose. I sailed four miles and came 
down in the middle of a big watermelon 
patch. The farmer and his wife ran out 
and the farmer said: 

‘‘By golly, I have had ’em come into my 
patch from all angles, but this is the first 
time anybody came in from the air.” He 
gave me the biggest sweetheart melon in 
the patch. Just then, the reception com- 
mittee, wearing high silk hats, drove up in 
a limousine. They had to sit on each 
other’s laps on the way back to make 
room for the melon. 

For airplanes, three types of parachutes 
are used: the seat-pack, back-pack, and 
chest-pack. The first is standard for 
pilots. The back-pack is an exhibition 
chute, and the chest-pack is usually 
employed with a back-pack when a double 
parachute drop is made. 

On any of these types, when the rip 
cord ring is pulled, the canvas case of the 
pack is snapped back by rubber cords and 





Here the rip cord has been pulled 
and the pilot ’chute can be seen 
wide open, high above Bushmeyer. 

















The parachute on the job at last! Once more 
everything has worked as it should and the 
jumper is being lowered gently out of the sky. 
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The life of a flyer may depend upon the skill with 
which his parachute is packed. A peg driven into 
the bench upon which the packing is done prevents 
the lines from tangling as the folding progresses. The 
photo shows the first fold being carefully smoothed, 











Half the folds are laid on one side of the lines and 
half on the other side. The parachute then assumes 
the shape of a flat Christmas tree. Sandbags hold 
the folds in place during this operation. Here 
Buddy Bushmeyer is seen folding his own parachute. 














The third step is to lap the folds over toward 
the middle, thus making the final width the cor- 


Inside the parachute pack, the lines are rect size to fit into the pack where it will be 
held in place by cloth loops, which makes stowed for future use. Note that the lines are 
it impossible for them to become tangled. all still carefully separated from each other. 














With each line in its exact place, the parachute is then laid 
on top of them and doubled back and forth to bring it down 
to the size of the pack. A ruler is used so as to keep the 
folds taut and insure perfect performance when it is opened. 


The pilot parachute, left, is the last part to be packed. The release spring 
is oiled before the little ’chute is compressed and placed in the pack, so that 
it will be certain to leap out like a jack-in-the-box when the ring is pulled. 
Above, the last step of all in this vitally important operation of folding a 
parachute so that it will be sure to open. Here the rip cord pins are being 
: put in place. When a rapidly falling flyer jerks the cord, these fly out, re- 
- leasing the closely packed parachute which then bursts open, so that its 
fluttering folds catch the air and, billowing out, checks the swift descent. 
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On oust aut fy od .* a . at & ¥ ited had a chance to try an airplane jump and 
we hard fight nis dine eid in “et ; ' ' | have been at it ever since. I am now in 
an effort to get the parachute ; charge of parachutes at Roosevelt Field, 
out of the air so that it can be ek ne Long Island. Last summer, as head of the 
nee ee on Sore \ parachute school there, I trained. fifty 
This “aye as students in packing chutes and in jump- 
quiring great skill. ing from the sky. There wasn’t much 
excitement about balloon jumps. Your 
chute opened right away. The big punch 
in parachute jumping comes in the long 
free fall before you jerk the rip cord. 

My longest drop of this kind was 2,000 
feet, made last October at Roosevelt 
Field. I jumped at 8,000 feet and for 
nearly half a mile tore through the freez- 
ing air. When I pulled the ring, my feet 
were like chunks of wood and my hand 

; was so numb from the cold that I could 
’ hardly grasp the ring. On the way down, 
I thawed out and made a good landing. 

In a long plunge like that, the sensation 
is similar to riding ocean waves. You 
strike different currents of air that speed 
you up and slow you down. I keep my 

K/ pres eves fixed on the ground. It is important 
a I ae. . oo a to know your position in relation to it ina 

Oe ie ae | free fall. If you are falling back down- 
ward with a back-pack, and pull the ring, 





















a small pilot parachute is shot out by a 
spring. This drags the main parachute a ee 
° . . . e parac 215 nez vy subdued. 
out, decreasing the time required for it to \ote the pilot which is already 
open. About two seconds after the ring is dragging on the ground. [In this 
pulled, the ’chute is completely open. photo it is easy to see just how 
Fully extended, the average chuté meas- the air is emptied out of the 
wae : : , eK chute by pulling the lower side 
ures Irom twenty-two to twenty -eight along the ground until the folds 
feet in diameter. One twenty-four feet are all lying flat and empty. 
wide weighs about eighteen pounds and 
costs $350. A few parachutes are made of 
linen, but most of them are of strong, light 
silk. At right, the parachute is con- 
For three years, I followed the fairs, queted. Remains now only tosce 


= ; = that it does not escape before 
barnstorming with hot-air bags. Then I je is folded small enough to carry. 


ca there is a chance that the chute may 
open under you and you will not be 
able to kick yourself free. 

The longest free fall on record, I 
believe, was made by Jack Cope, 
over the Municipal ‘Airport at 
3 Chicago. He got off at 15,000 feet 
= ' and dropped 10,000 feet before he 
=| opened his ’chute. The jerk when a 
‘chute opens after a long fall is 
terrific. It comes mostly upon the 
shoulders. Sometimes after such a 
fall, my shoulders have been black 
and blue from the punishment the 
harness gave them. Modern ’chutes 
are designed to withstand the shock 
of a 200-pound load falling 400 

: miles an hour. Tests made at 
Now only the final folding is necessary to reduce the ’chute to the right size for handling. | Note that Bush- Wright Field, Dayton, Ohio, proved 
meyer is braiding the lines carefully to keep them from becoming tangled when he picks the parachute up. (Continued on page 119) 
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Celery growing higher than a man’s knees as 
the result of being fed on the new plant pill. 


ROM forty to seventy-five percent 
Prnore sugar, both cane and beet, and 

from fifty to one hundred percent in- 
crease in lettuce, carrots, turnips, celery, 
and other vegetable crops, to the acre, are 
the results obtained by the application of 
chemical “plant pills’ (P. S. M., Oct. ’29, 
p. 29) to areas ranging from fifteen to 
forty acres. Dr. W. F. Gericke, chairman 
of the department of plant physiology of 
the University of California, and dis- 
coverer of the plant pill, has been working 
with market gardeners, beet-sugar farm- 
ers, and grain growers during the last 
year, and the value of his new system of 
plant feeding has been confirmed in actual 
agricultural operations. 

The new treatment to hasten plant 
growth involves the control of plant diet 
through the feeding of pills which con- 
tain, in right proportion, the things most 
needed by the growing plant. In each 
pill there are the seven elements of plant 
food, joined in varying amounts, to suit 
the plant being fed. Nitrogen, phos- 
phorus, magnesia, iron, potassium, and 
sulphur are bottled up in little cylinders 
of a certain kind of plaster. The seventh 
element, calcium, is in the plaster itself. 
The pills may be put 
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Pill,”’ Used in Big 


Three lettuce plants thrive where two grew before by use of the new condensed 


Fields, Gives Giant 
Yield to Farmers 


F - se ; a 





food. The heads are 75 percent bigger and fewer of the young plants die off. 


have been made 
under conditions 
varying from sand 
deserts to fog- 
drenched and rain- 
flooded hillsides of 
the coast. Every- 
where the results, 
when applied to 
plants and trees 
adapted to the 
area being tested, 
were the same. 
Desert sand- 
areas, on which 
nothing grew ex- 


Last October PoPULAR 
ScrENCE MonrTu_y published a 
report of the sensational results 
obtained by feeding to growing 
plants a food prepared by Dr. 
W. F. Gericke, of the University 
of California. At that time the 
food had been used only in the 
laboratory. Now tests have been 
made with it on the big fields of 
real farms which prove that the 
food helps grow amazing crops. 


Gericke found that 
by raising ridges 
twelve to eighteen 
inches in_ height 
in the sand, he 
could create a hard 
floor by the manu- 
facture of an arti- 
ficial alkali on the 
bottom. This 
checked the seep- 
age of the plant 
pill fluid through 
the sand. When 
this artificial alka- 
line hardpan had 


cept greasewood, 

stunted mesquite, and an occasional cac- 
tus, produced all forms of commercial 
vegetables and melons with only the addi- 
tion of the plant pill material and just 
enough water to act as a carrier. Dr. 


been thoroughly 

dried, it was covered with six inches of 

sand, the small plants or seeds put out, 
and the plant-pill solution added. 

This method of making the soil form its 

own tankage eliminates the construction 

of the wooden or cement 





directly into the soil, 
but the best results 
seem to be obtained 
when the pills are dis- 
solved in water and 
this solution fed to the 
plants. The soi! thus 
treated has led in lab- 
oratory tests to almost 
unbelievable growth of 
plants. 

A new method of 
quantity application of 
the plant pill to com- 
mercial crops also has 
been developed by Dr. 








tanks at first used and 
described in PopuLaR 
SCIENCE MONTHLY. 
Thus, the cost of 
preparing desert land 
for food production is 
reduced approximately 
fifty percent. The hard- 
pan tank may be used 
a minimum of two 
years. Sizes fifty by 
one hundred feet were 
found most easily to 
form the bottom crust 
and hold the plant pill 
solution. 








Gericke and his assist- 
ants. Experiments 


Tests on desert sands like these have been made by the University of California 
and, with the plant pill, garden truck equal to the best product of rich soil grown. 


Under these condi- 
(Continued on page 131) 
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Pinching the back of a sleeper’s 
hand, as at right, made him dream 
of a black rat that came out of a 
hole, bit him, and then ran away. 


Strange Dreams 
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Made to Order 


Experiments at University of Texas 


may solve mystery of visions in sleep 


By DAVID BALLIN KLEIN 


BOUT a year ago we started some 
interesting experiments in the 
psychological laboratory at the 
University of Texas. We were 

working cn the problem of finding an 
easy way of studying dreams. The solu- 
tion to our problem came when we start- 
ed to make the students, who had volun- 
teered to serve as subjects in the experi- 
ments, indulge in hypnotic sleep. Once 
this kind of sleep was induced, dreams 
could be aroused without much trouble. 
For example, I told one of the subjects 
after he had been hypnotized that he was 
going to have a dream and then spoke 
the word “Help!” Presently the young 
man began talking: 

“T had a dream. I was driving along 
the highway near my home. I 
heard yelling and we stopped. I 
went down and saw a car turned 
over on the side of the road. A 
man was crawling out. He said 


one was under the car. I helped 
to turn it over. There was a wo- 
man badly hurt. We took her to 
the hospital.” 

“Could you see the car?” I 


“Yes,”’ he replied, still asleep. 
“It was a brown car.” 

Then the young man was 
awakened, remembered his dream, 
and confirmed what he had al- 
ready told us. 

When we were sure of our 
method, we used it on other stu- 
dents who expressed a willingness 


dreams last? 
he wasn’t hurt. He told me some- such 


to act as subjects. In this way we accumu- 
lated much information on many age-old 
questions. For example, may the ringing 
of an alarm clock cause a dream? What 
makes us dream of falling? Why do cer- 
tain dreams recur time after time? How 
long does a dream last? Does a dream, 
such as the student's about an automobile 
accident, take place in less than a second, 
as some people believe, or does it last as 
long as the experience would require in 
real life, possibly half an hour? 


ERETOFORE, questions such as the 
foregoing had given rise to more 
speculation than experimental study. The 
result was much contradiction and little 
established fact. Without a convenient 


WHY do we dream? How long do our 
Answers to questions 
as these hitherto have been 
mere guesses; for, as long as the cause 
of dreams was unknown, no real 
study of them could be made. In this 
wii absorbing article a noted psychologist 
tells of the remarkable method he has 
developed of producing dreams at 
will, thereby revealing their cause, 
timing their duration, and pointing the 
way to a definite understanding of 
this fascinating subject. 
Tue Eprror. 


r: 


While the subject was in an 
hypnotic sleep, various forms of 
stimuli were used to induce a 
dream. Pinching the hand with 
calipers brought strange dreams. 


One subject dreamed, when his 
hand was rubbed with cotton, 
that a “brown cow with blue 
horns” came and licked the 
hand. Subjects are affected dif- 
ferently by the same stimuli. 





way of producing dreams investigators 
were handicapped in an experimental 
study of the problem. Because of this, 
few such studies have been undertaken. 

The chief merit of our recent work lies 
in the fact that. it supplies this needed 
convenient method. In using it, we first 
induce hypnosis by means of suggestion. 
There is nothing particularly mysterious 
about the process. Our subject is placed 
in a comfortable chair and by means of 
the customary hypnotic technique made 
to relax his muscles and think of sleep. 
Before long he dozes off and at our re- 
quest he places his head on his hands. 
After permitting him to sleep in this 
fashion for a few minutes, we ask him to 
sit up, the sleep state still continuing, and 
say to him: “I want you to watch very 
carefully for any dreams you may have, 
and as soon as the dream is over tell me 
all about it.” 

All that is then required to produce a 
dream is to stimulate the subject in some 
simple fashion such as pinching him, let- 
ting him smell some perfume, touching 
his hand with a cold object, or 
speaking a word like ‘Help!’ 
or “Fire!” or any other word 
that is calculated to be significant 
for the subject. Before long the 
student starts to describe the 
dream. By means of 4 stop watch 
we are able to measure the length 
of time required for the comple- 
tion of the dream. We start the 
watch when the subject is present- 
ed with the stimulus and stop it 
the instant he begins to tell 
about the dream he has just ex- 
perienced. 


SING this general method 
we have studied different 
problems connected with dream- 
ing. Incidentally, it might be said 
that the dreams are all carefully 















recorded by a stenographer as the 
subject describes them. In this 
way it is possible to analyze the 
material at leisure after the ex- 
periments have ended. 

To indicate the variety of 
dreams secured by this tech- 
nique, we may consider some of 
these stenographic reports. What the 
young man dreamt when we called 
“Help!”’ has already been told. The 
word “Fire!” in the case of another sub- 
ject caused the following dream: 

“T dreamed of a time when I was away 
from home. I had been out in the hills 
with a bunch of boys. When we came 
back, the home of one of the boys had 
been destroyed by fire. Burned com- 
pletely down. The house was just a mass 
of charcoal. It happened the night before. 
Some of the timbers were still blazing 
just a little bit—-they were still glowing.” 

“Did you actually see this fire?” I 
asked. 

“No,” the sleeper answered, “we didn’t 
see this fire. It had already happened. 
We just saw what was left of the house.” 

Noises and tones are equally effective 
in stimulating dreams. 
A vibrating tuning fork, 
brought close to the ear 
of one of our subjects, 
made him dream of 
seeing and hearing a 
group of buzzing air- 
planes flying in battle 
formation. He was 
evidently re-experienc- 
ing events which were 
depicted in a sound film 
shown on the screen of 
a theater that he had 
visited some time before. 


be ANOTHER experi- 
ment, we ran a noisy 
electric motor connected 
with a piece of appa- 
ratus in such a way 
that a stick was made to 
strike projecting nails. 
This particular racket 
made one of our sub- 
jects dream, among 
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other things, that he 
was in a blacksmith’s 
shop. Here he picked 
up a horseshoe, ran 
toward some _ horses, 
and threw the horse- 
shoe at one of the ani- 
mals. The shoe, after 
hitting the horse, 


Dr. Klein times a dream. He found that only twenty seconds passed in 
a dream of an auto accident that the sleeper thought took half an hour. 


bounced back toward him and he caught 
it in his hands. 

Dreams such as those just described 
show what occurs when the stimulus 
is presented to the ear. Stimulating the 
sense of touch produced dreams just as 
readily. For example, during one labora- 
tory period we pinched the back of the 
right hand of a sleeping sophomore three 
times with a pair of small calipers. At 
the end of his dream, the still 
dozing student said:- 

“A rat came out of a hole. He 
bit me.” 


N the course of questioning 

him about this dream, we asked 
him to point to where he had been 
bitten. He pointed to the back 
of his right hand. 


Dr. Klein is proving here that dreams of falling, common to nearly everyone, can be caused 
by a slight depression of some part of the body, such as might occur when the sleeper moves. first and whirling. 
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“What color was the rat?” I asked. 

“Black.” 

“What did you do when it bit you?” 

“IT moved my hand, and then he went 
back in his hole.” 


CTUALLY, the student had nei 
4% moved his hand. He also reported 
that he had yelled, when as a matter of 
fact he made no outcry during 
his dream. In another experi- 
ment with this student, he re- 
ported a dream in which his 
hand had been licked “by a 
brown cow with blue horns.” 
This rather bizarre dream was 
occasioned by stroking his 
hand with a piece of soft 
cotton. 

In the course of another ex- 
periment, we found that the 
familiar dream of choking may 
be brought about by throwing 
a cloth over the sleeper’s face 
and leaving it there momen- 
tarily. Bringing the skin 
surface into contact with cold 
objects may result in dreams 
centering around experiences 
with ice or snow. Once when 
a circular piece of metal was 
placed in the middle of one 
subject’s forehead he dreamed 
“it snowed at night and the 
next morning” and that he 
made a snow man. 

In one series of experiments, we studied 
the effect of stimulating the sense of 
smell. A bottle of perfume held under a 
sleeper’s nose made him dream of his 
grandmother’s garden and of picking 
flowers there. The odor of creosote 
caused him to experience the unpleasant 
dream of being on the operating table 
in a hospital with the anesthetist about 
to administer the ether. 

A most interesting 


a — 
m, Wa, prob- (Continued on page 124) 
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A slight pressure on 
the side of the pillow 
madethesleeper dream 
he was falling head 
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NEW IDEAS AND INVENTIONS 


On this and succeeding pages are described the latest achieve- 
ments of inventors and novel applications of scientific progress 





A complete section of track is laid at one 
time with this British machine which con- 


sists of a cantilever frame mounted 
on a railway truck. Worn-out rails and 


RAILROAD, TIES AND ALL, 
LAID BY NEW MACHINE 


A WHOLE section of railroad track, ties 
and all, is lifted bodily from its bed and 
dumped on a car to be taken away. Then 
a new section is lowered into place. Thus 
a new British track-laying machine saves 
time and labor in replacing the worn-out 
part of a railway’s trackage or in putting 
down new track. 

Nothing exactly like this machine has 
appeared in this country, so far as is 
known. American railroads lay ties and 
rails separately, and one rail at a time. 
By doing a whole section at once, the 
British machine makes it possible for a 
few men to take the place of a much larger 
construction gang. A rugged cantilever 
frame, mounted on a railway truck, sup- 
ports the powerful hoist that handles the 
track sections. An auxiliary to the track- 
layer is a small car, about the size of a 
hand car, carrying a large motor-driven 
circular saw that trims ties to even width 
as it runs along the track. 


GERMS USED TO IMPROVE 
SWISS CHEESE FLAVOR 


MANUFACTURERS of Swiss cheese may 
soon be employing a remarkable new 
factory worker to flavor their product for 
them. His name is Streptococcus Thermo- 
philus Orla-Jensen, and he is about three 
ten-thousandths of an inch in size. Heisa 
heat-loving germ, and there are three 
members of his cheese-making family. 
“C-2,”’ as he is called, is the most profita- 
ble individual of them all, since he is re- 
puted to make cheese better in both its 
texture and flavor. Billions of his 


ties are lifted out in the same manner. 
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Another part of the automatic track-laying machine. This truck runs along the newly laid track 
and with two powered circular saws, one on each side, trims the wooden ties to the required width. 


brothers would have to be used to make a 
single piece of cheese, but that would not 
be costly, as C-2 does not ask high wages. 

The use of these bacteria in the produc- 
tion of cheese was recently reported by 
four experimenters of the United States 
Bureau of Dairy Industry. Not only do 
the germs influence the flavor of the 
cheese, the members of the Bureau said, 
but they may also be used to prevent the 
appearance of defects. 


POPULAR SCIENCE MONTHLY is always 
pleased to answer questions on any 
subject within its field, if readers will 
address the Information Department, 
POPULAR SCIENCE MONTHLY, 381 Fourth 
Ave., New York, inclosing a stamped, 
self-addressed envelope for reply. 


EXPERTS BAFFLED BY 
IODINE IN RAIN 


In Kentucky the inhabitafts might be 
able to ward off goiter, the disease in 
which the thyroid gland in the neck en- 
larges, by drinking rain water. This is 
because of the mysterious presence in the 
rain of iodine, the chemical element 
which, taken in small amounts, prevents 
goiter, and which is known to most people 
as the brown liquid tincture that disin- 
fects cuts. Dr. J. S. McHargue and Dr. 
W. R. Roy, of the Kentucky Agricultural 
Experiment Station, who recently re- 
ported the iodine discovery, said they 
do not know where the iodine came from. 

Iodine, a peculiar brown solid in its 
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ordinary state, but which becomes a 
purple gas immediately upon heating, 
could not be found as a gas in the 
Kentucky atmosphere, the chemists said. 
Nor is it likely to come from ocean spray 
evaporated into the clouds, the usual 
source of iodine on the coast, because 
Kentucky is approximately five hundred 
miles from the sea. 

How the much needed chemical man- 
ages to slip into the Kentucky rain seems 
to be an unanswerable problem. If it 
should ever stop doing so, however, 
Kentucky residents probably have noth- 
ing to worry about, since, according to 
these two chemists, there is apparently 
plenty of iodine in the forage crops 
and vegetables that are grown in 
the state. 


ooo 


MAY PRODUCE WOOL 
WITHOUT SHEEP 


ARTIFICIAL sheep, capable of growing 
wool indefinitely, are predicted by the 
British Research Association for the 
Woolen and Worsted Industries. By 
merely slicing off pieces of live sheepskin 
and placing them in vats containing a 
certain chemical solution, the pieces may 
be continually nourished and thus should 
produce hair year in and year out. 

This is the expressed belief of the as- 
sociation following recent experiments 
conducted by it on the hair growth of ani- 
mals. There is no reason why cowhide 
could not be grown by such methods, the 
chemists of the association aver. 


YOUNG DOCTORS’ ROBOT 
RINGS BELL AT ERROR 


MEDICAL students at Vienna, Austria, 
may now practice on a robot patient that 
flashes a light when they are right and 
rings a bell when they go wrong. In- 
vented by Dr. Haslinger of that city, the 
mechanical patient is specially adapted 
for teaching surgery of the nose, throat, 
and esophagus (the tube connecting the 
mouth and stomach). 

These parts of the body are faithfully 
reproduced in the model, which moreover 
breathes and has a heartbeat like a man. 












This robot makes a nervous patient for the medical student and 
lights up or rings a bell as the prober goes right or wrong. At 
right, the insides of the model that cause it to respond to stimuli. 


POPULAR SCIENCE MONTHLY 
METER MEASURES 
MOVIE LIGHT 


TAKING guesswork out of 
photography is accomplished 
by a new light meter for movie 
studios, designed to measure at 
any place in a room the in- 
tensity of the high power lights 
used. A needle swings across a 
numbered dial to record the 
intensity of illumination for the 
photographer’s guidance; it is 
actuated by an electric eye 
built into the apparatus. Vari- 


Light hits the photo-electric cell in this 
device and is gaged by current it sets up. 


ous intensities of light are assigned 
arbitrary numbers; the explosion near by 
of a small charge of flashlight powder, for 
instance, is registered by the device as 
light of intensity No. 12, or about one 
fourth of the maximum scale reading. 


HELIUM NOW CHEAP GAS 


HEtivum, the gas so desirable for in- 
flating dirigibles and balloons because it 
will not take fire, can now be produced at 
one fifteenth its former cost. Change in 
process and quantity production cut the 
price. So announces the United States 
Bureau of Mines, which operates a govern- 
ment plant at Amarillo, Texas, at which 
helium is made at the cost of $9.64 per 

thousand cubic feet. This 
lowering of cost makes 
helium compare favorably 
with hydrogen in expense. 
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TINY FLASHLIGHT AID TO 
BEAUTY IN DISTRESS 


POWDERING the face or applying rouge 
in the dark need no longer be a matter of 
dubious fumbling, in view of the recent 
appearance of a compact provided with a 
tiny flashlight. The lamp is said to give 
enough light to guide a girl in her use of 
cosmetics, in reading the program at the 
theater, or on the doorstep at home en- 
deavoring to insert a latchkey. 


NEW REFRIGERATOR GAS 
MAY COOL TROPIC HOMES 


A NEW cooling gas for refrigerators may 
make the tropics a better place for white 
men to live. In northern homes, it offers 
an ideal refrigerant for household ice 
boxes of the mechanical or electric type, 
say engineers. 

All such refrigerators now on the 
market use some gas that can be com- 
pressed and liquefied to abstract heat 
from the refrigerator chambers. Several 
of the gases that have been in current use 
are poisonous or at least irritating should 
they escape from the pipe coils that 
imprison them. 

The new gas, described before the 
American Chemical Society, is non- 
poisonous. Quantities of it, demon- 
strations show, may be breathed 
without the slightest ill effects. It 
is also noninflammable. These 
properties are the result of the 
peculiar chemical composition of 
the gas, which is a compound of 
three familiar elements—carbon, 
chlorine, and fluorine. Its technical 
name is ‘‘fluoro-chloro-methane.” 

Besides its household use, it may 
have other important applications 
because of its highly desirable en- 
gineering qualities. It may be used 
to cool sleeping rooms in the 
tropics, deep shafts in mines, and 
the cramped quarters of submarines, 
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FROZEN MEAT NOW 
SOLD IN CARTONS 


FROZEN meat that comes in cakes is 
the latest addition to the housewife’s 
larder The cakes are cut from fresh 
meat chilled by a refrigerating process 
to the hardness of ice. The meat retains 
its nutritive value, however, while the 
freezing (100 degrees below zero is the 
temperature to which it is subjected) pro- 
tects it against invasion of germs. 

A time in the near future when all 
meats will be distributed directly to the 
consumer from the packing plants in 
cartons containing the frozen cakes is 
foreseen by leaders of the meat industry. 
Thus meat joins the list of foods that can 
be preserved either by super-freezing or 
by putting up in handy tin cans. 


POLAR REPORTS WANTED 
TO GUIDE WEATHER MAN 


AUTOMATIC stations to _ broadcast 
weather reports from the polar regions 
are proposed by a European exploring 
society. Each station, containing about 
3,000 pounds of equipment, would be 
transported to its permanent location by 
airplane. There it would transmit weather 
data three times a day, perhaps for a year 
withouta “servicing” visit. Meteorologists 
would thus be provided with advance in- 
formation of world weather. 

The polar regions are believed to be 
the birthplace of much of the world’s 
weather. For example, Dr. Isaiah 
Bowman, director of the American Geo- 


graphical Society, recently said that 
spells of Antarctic weather seemed 
Closely connected with rainfall and 


drought periods in Australia and Argen- 
tina. It would pay handsomely in crops 
and cattle and security of life, he de- 
clared, if weather stations were set up 
on the borders of the Antarctic. Re- 
cently Sir Hubert Wilkins, noted ex- 
plorer, searched the Antarctic for suit- 
able locations for such stations, to be 
established by international coéperation. 
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NEW SMALL MOTOR 
RUNS BICYCLE 


BICYCLE enthusiasts may be 
glad to note the appearance of a 
new type of single-cylinder one- 
horsepower gasoline motor that 
attaches inside a bicycle’s frame 
and weighs only eleven pounds. 
Recently introduced in Berlin, 
Germany, where it attracted 
considerable attention, it is fit- 
ted with a two-speed gear oper- 
ated by a lever. 

Hard pedaling on long roads 
is replaced with this motor by 
breezy sailing at automobile 
speed. It is air-cooled, eco- 
nomical as to gasoline, and is 
easily attached to the frame. 





This air-cooled, two-speed, 


TINY ELECTRIC BULLETS 
KILL FEROCIOUS GERMS 


DISEASE germs may be killed in the 
future by tiny bullets from electric guns, 
instead of being poisoned by antiseptics 
as at present. In a study made at the 
University of Cincinnati, Dr. D. A. 
Wells was able to destroy numbers of 
the germ Staphylococcus albus, one otf 
the most virulent germs known and the 
usual cause of boils, by bombarding them 
with electronic bullets in a vacuum tube. 
An electric pressure of only thirty volts 
was needed to produce the effect. A 
battery of twenty dry cells could give 
this current. When the electric voltage was 
raised, the additional energy substantially 
increased the slaughter of the germs. 


BACTERIA BLAMED FOR 
STRANGE FARM. FIRES 


BESIDES being blamed for the spread 
of disease, germs may soon be convicted 
of arson. .Disastrous farm fires that start 
by so-called ‘spontaneous combustion,” 
meaning that they start themselves, may 
be caused by the action of microbes, This 
is the belief of the United States Depart- 
ment of Agriculture, which is investigat- 
ing the subject. It has set up an ex- 
perimental farm at Beltsville, Md., where 
the conditions under which such fires 


one-horsepower motor 
exhibited in Berlin can easily be attached to a bicycle. 
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take place may be reproduced as ex- 
actly as possible. 

Fires occur in hay, grain, feeds, fer- 
tilizers, and farm manures with no known 
cause. It may be that bacteria, always to 
be found in abundance on such products, 
generate heat even up to 160 degrees 
Fahrenheit, within their own bodies. 
The chemical action which they thus have 
begun may actually start a fire. At the 
Government’s experimental farm work is 
being done with quantities of alfalfa hay 
in an attempt to verify this theory. 

Such fires cause millions of dollars loss 
every year, says Dr. W. W. Skinner, of 
the Bureau of Chemistry and Soils. 


BLIND MAN CAN WORK 
THIS ELECTRIC PLUG 


Two devices recently designed 
facilitate attaching an electric 
plug and eliminate dangers from 
wear and tear on wire insulation. 
The first is a cone shaped electrical 
connection, with two adjacent 
grooves running around the cone, 
one groove for each of the two 
prongs of an ordinary plug. Push- 
ing in the plug at any point in 
the groove makes the contact for 
current to operate various electri- 
cal table appliances. A blind man 
could work this connection piece, 
as no particular opening need be 
found. 

The second device is itself a 
plug, made with a ring at the base 
for the finger to grasp in removing 
or inserting the plug. It is said 
to lessen the likelihood of broken 
finger nails and other annoyances 
resulting from attempts to get a 
firm hold on the customary plain-topped 
connection plug, and eliminates, also, wire 
breakage caused by pulling on the cord 
in efforts to loosen the plug from the 
wall slot. 





Above, grooved cone-shaped receptacle, show- 
ing how electric plug is attached. Below it, 
plug with ring to be grasped in pulling it loose. 











APPARATUS MAKES DEAF 
HEAR THROUGH NECK 


Aviators and deaf persons hear 
through the neck instead of through the 
ear—with a new aid to hearing invented 
by George Barton French, former rail- 
road executive and socially prominent in 
New York City. 

With this device, pilot and passenger can 
converse freely above the roar of an air- 
plane motor. A band holds the receiver 
snugly against the neck, and its sounds are 
audible in spite of external noise. Other 
models of the invention, adapted to the 
use of persons hard of hearing, include one 
like a camera case, to be slipped in the 
pocket, and another that is carried in a 
small inconspicuous eyeglass case. 


NINE-MILE GUN SHOOTS 
800 TIMES A MINUTE 


A TRAVELING salesman turned inventor 
to design a machine gun of nine-mile 
range, said to be one of the deadliest of 
weapons ever built. 

Too old for the World War, Robert F. 
Hudson, of Richmond, Va., labored at 
home on a machine gun. The war ended, 
his weapon unfinished. He persevered. 
The other day he demonstrated to navy 
officials that it could shoot fifty caliber 
bullets nine miles, at a 800-a-minute rate. 
They accepted the gun. 

It can be made in other deadly types. 
One will shoot foot-long shells of 1.1 inch 
caliber thirteen miles; sensitive projectiles 
explode on piercing a silk handkerchief 
300 feet away. Another type fires 1,400 
thirty-caliber bullets at aircraft, faster 
than any other gun made. 
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Above, George Barton French, of New York 
City, and his invention for the deaf; below, 
adapted to allow aviator to hear through neck. 
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ITALY NOW IN RACE FOR 
WORLD’S FINEST SHIP 


SEVERAL nations are entering the keen 
competition to produce the world’s 
finest ocean vessel. Italy is the latest 
contestant. She has begun construction 
on the Rex, a palatial floating hotel that 
is to have a theater, church, garage, and 
two swimming pools. 

The new ship should be able to hold her 
own in the rivalry for fast ocean cross- 
ings, as her engineers are expecting her 
steam turbine engines to develop 90,000 
horsepower, with a resulting speed of 
twenty-seven knots. The liner will be 
887 feet long, ninetv-seven feet wide, and 
will weigh 45,000 tons. 

Ten decks will compose her super- 
structure, six of which are to run the 
entire length of the ship. She will have 
a double bottom, and will be divided into 
fourteen water-tight compartments. These 
will keep her afloat even when three ad- 
joining compartments are flooded. 

The builders of the new vessel, which 
is being constructed for an Italian line, 
intend to install a wireless telephone in 
every cabin. 


YOUR AGE DEPENDS ON 
COLDS YOUVE HAD 


A PERSON isasold as the number of colds 
he has had, according to a recent state- 
ment made by Dr. E. J. Abbott, of the 
New York City Health Department, 
who emphasized the seriousness of these 
so-called mild afflictions. Every cold 
leaves behind it an imprint on the indi- 
vidual’s physical system, the doctor said, 
and as these so-called “common colds” 
pile up through the years they may lead 
to grave consequences. 

Simple rules were laid down by Dr. 
Abbott to help guard against colds. 
First, stay away from persons with colds, 
especially in closed places. In the winter 
people tend to flock together indoors, and 
thus pass germs to each other. Secondly, 
breathe through the nose. And lastly, 
sleep with the window wide open. 


Machine gun, accepted by the Navy, demonstrates its remarkable ability to 
fire eight hundred bullets a minute and hit the objective on a nine mile range, 
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SECRET LIQUID BATHES MACHINE MIMICS GLOW OF FIREPLACE 


HIGH VOLTAGE SWITCH 


A NEw type of switch for controlling 
currents up to 600,000 volts, invented in 
Germany, is said to prevent dangerous 
sparks when the switch cuts off the cur- 
rent. Switches now in use for high 
voltages are cumbersome giants immersed 
in a tank of insulating oil to prevent the 
flashes. The charred oil must be changed 
often. The new switch, produced by the 
German electrical works of Siemens- 
Schukert, is bathed in a liquid the formula 
of which is still a secret, but which is un- 
derstood to be far superior to oil as an in- 
sulator. 

Another switch which also may ulti- 
mately replace the bulky power switches 
of the present is one encased in a vacuum 
chamber of glass (P.S.M., Apr. 730, p. 
31). It was developed by Dr. R. A. Milli- 
kan and Professor R. W. Sorenson of the 
California Institute of Technology, located 
at Pasadena, to control the millions of 
volts that are used there in electrical 
tests. A vacuum so nearly perfect that it 
contains less than 1/760,000 as much air 
as an equal space of the outside atmos- 
phere minimizes the flash of the arc when 
the switch breaks the electrical circuit. 


SPRING CLAMP ON LIGHT 
FASTENS ANYWHERE 


HEAvy wire clamps that can take hold 
of any shaped object of any thickness up 
to three inches are the mainstay of a new 
device that converts an ordinary electric 
light bulb and socket into a portable lamp 
for use at the bedside or in other parts of 
the room. 

The outfit can be fastened to any pro- 
jecting surface; the spring jaws adjust 
themselves automatically to diverse forms 
and thicknesses and do not mar the sur- 
face. The novel lamp is a convenient 
companion, since no bolts, nuts, screws, or 
tools are required for its use. It is said 
to be as handy to carry about and set in 
place as the candlestick of former days, 
and it is certainly less dangerous from the 
standpoint of fire risk. 




















Spring clamp for electric light bulb and 
socket makes a convenient portable lamp. 
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ELeEcrric light is 
transformed into a 
screen-play of mov- 
ing color forms for 
entertainment in the 
living room by the 
home “Clavilux,” a 
form of the sym- 
phonic light organ 
intended for the 
theateror audi- 
torium (P. S. M., 
Feb. ’29, p. 37). 
The new instrument, adapted to the 
home, is designed as a dual cabinet in the 
modernistic style, the upper section con- 
taining a screen upon which color sym- 
phonies are played from a projection ap- 
paratus in the cabinet below. 

The way in which the projection mech- 
anism works is similar to that of a phono- 
graph, the operation depending on a small 
electric motor that revolves a turntable 
bearing colored glass disk records about 
the size of ordinary phonograph records. 
At this point the resemblance ceases. In- 
stead of producing music, the glass disk 
record of the Clavilux breaks up light 
coming from just beneath it into whirling 
color patterns that are focused by lenses 
on the cardboard screen above. A great 
variation of the patterns on the glass disks 
is possible, with color harmonies to suit 
every mood. 

The performance is controlled from a 
small keyboard box that may be removed 
and taken to any part of the room. 
Weighing only a few ounces, the key- 
board has buttons for controlling light 
intensity, color modification, and changes 
of focus by means of the lenses. Step- 
down transformers, connected with the 
regular light circuit, provide the neces- 
sary current. The motor starts auto- 
matically as the cabinet door opens. 

Another variety of the same instru- 
ment is one designed to look like a mod- 






Dual cabinet Clavilux 
and Thomas Wilfred, 
of New York City, 
who invented it. At 
left, diagram showing 
exactly what it does 
and how it operates. 


The Clavilux as a desk 
lamp. Merely turning 
on the light starts a 
disk revolving and 
weird shadows are 
threwn on _ ceiling. 


erate sized desk lamp. It plays the same 
records, but uses the ceiling as a screen. 
The effects obtained with either of these 
light consoles are intended, the inventor 
claims, to give to a room in a modern 
home the pleasing glow which in former 
times was furnished by a fireplace. 


WOMAN BREATHES ONLY 
THREE TIMES A MINUTE 


A WOMAN who breathes enly three to 
five times per minute has been discovered 
by Dr. Francis G. Benedict, of Boston. 
Her breathing rate is approximately one 
sixth that of the normal individual, who 
inhales and exhales about eighteen times 
a minute. Dr. Benedict went, all over 
Europe lecturing on her breathing process 
and searching for other examples of it. He 
was unable to find any similar cases, he 
reported upon his return. 

The woman’s lung capacity, however, 
is normal. But, instead of inhaling one 
pint at a time, as the ordinary person does, 
she inhales three pints, thus giving her the 
same amount of air per minute that normal 
persons breathe. Whether the quirk in 
her breathing is due to the action of the 
nerve center which controls breathing, or 
to some other irregularity, the doctor 
has not determined. 
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TEACHES YOU TO DANCE—A 
Berlin dancing master invented this 
checkerboard affair to make it easy 
to learn dancing steps. It is a floor- 
board, designed to fit the average 
size room. On it are numbered 
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Mechanical Aids for 
Play or Work 
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A TINY PROJECTOR—This movie projection 
machine, invented in Germany, is less than four 
inches long—small enough to fit in a coat pocket. A 
special size film is used. The battery is so power- 
ful that 200 shows can be given without changing it. 
The image that is thrown on a screen or wall by 
the tiny device is about the size of a picture frame. 
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squares. A code tells upon what 
square the feet should be foreach step. 

















NEW NUT- LOCK—Vibra- 
tion which is caused by the 
passing of heavy trains will not 
loosen this rail-joint nut-lock, 
says the inventor. Note the 
notches in the shoulder of the 
nut. These catch in the tooth 
of the washer and keep the nut 
from slipping. The Union 
Pacific Railroad is experiment- 
ing with this new device. 


SOMETHING NEW IN PIPES—The 
stem is curved to fit the chin, against which 
the pipe rests. The idea is to save the 
teeth by making a tight grip unnecessary. 
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LIGHTER ALWAYS 
HANDY—When you 
reach for a cigarette, 
you can’t miss this 
lighter, as it fits on 
top of the package. 
The metal frame to 


























which it is attached 

slips inside any stand- } 
ard size package and NEW USE FOR A HAT—By this invention a woman’s hat is made . 
thus becomes a sort into a sort of overnight traveling bag. A pocket containing a latchkey, q 
of skeleton case that powder puff, and needle and thread fits into the side of the hat. When . 
keeps your cigarettes the flap is closed it is effectively hidden. Makers of men’s hats might I 
from being crushed. follow suit; quite a lot could be easily hidden away in a silk top hat. t 
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A BOOK FOR YOUR LUNCH—Those 
who carry their lunch to work or on pleas- 
ure trips will find this new lunch box 
convenient and appealing. When closed 
it looks exactly likea fair sized book of 
reference, yet it is large enough to hold 
all that one would care to eat at a meal. 


\~ 





NO CABLES IN THIS ELEVATOR—Model of a lift, the work of a %: ashington, 
D. C., engineer, which operates much on the principle of the extension arm of a 


desk telephone. The cage is operated by “lazy tongs” run by machinery. 





A LIGHTER FOR PIPES—There is 
nothing new about electric lighters for cig- 
arette or cigar but this one Is so designed 
that it can be used to light pipes, as the 
end is the right size to fit the pipe bowl. 





MAKING GREAT BRICKS—Bricks twenty feet long and five feet SLIDING FLOOR FOR TRUCKS—No elevating of 


wide may be made by a new process developed at State College, Pa. the front end is necessary with this new. English 
The photo shows Professor Joseph B. Shaw, left, H. C. Beard, center, truck which has a sliding floor, electrically operated. 
and Myril C. Shaw at work in the State College laboratory. In the The lower view shows the floor as used to load 
photo a white-hot brick is being compressed as a demonstration of heavy objects. The upper picture shows the truck 


their method, which may revolutionize the brickmaking industry. being unloaded, the moving floor dumping the coal. 
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CAR TRUNK SUITS SHOPPER OR TOURIST 


A NEw carrier for automobiles that 
holds as much as a large chest when closed 
and is as wide as-the car when opened, 





Above, the extension luggage carrier as it appears 
when used in shopping. Diagram at right shows 
how it opens to take in trunks and traveling bags. 


POWDER, LEFT FROM WAR, 
LACQUERS YOUR CAR 


Few PEOPLE know that the lacquer 
which gleams on the bodies of thousands 
of automobiles today may have once been 
on the point of hurtling a shell many 
miles into space or blowing up a trench. 

The conversion of millions of pounds of 
powder left over from the war into 
industrial finishing products was the 
unusual story told recently to the 
American Chemical Society by R. G. 
Woodbridge, of the Du Pont company. 
The new cellulose lacquers, he said, bear 
so close a relation, chemically, to the 
nitrocellulose base of smokeless powder 
that changing the war product into a 
peace product is comparatively easy. 


AUSTRALIAN LAKE LOOKS 
LIKE LAKE BUT ISN’T 


AN IMMENSE salt lake has been found 
in the desert of central Australia by Cecil 
Madigan, Australian explorer. 

Lake Eyre is a lake in everything except 
water. It has steep shores rising at times 
as high as thirty feet, with what look like 
ice floes but which really are patches of 
salt. The lake, Madigan estimates, con- 
tains at least three billion tons of salt in 
the northern part alone. 

The Australian explorer drove for miles 
on the lake’s surface, finding three-inch 
lizards twelve miles from the shore. These 
lizards apparently have nothing to live on 
except large colonies of ants. 


will hold an unusual amount of heavy 
traveling luggage. It has compartments 


on each side which swing outward on 


pivot rods to form, 
with the center 
piece, a wide, bal- 
cony-shaped con- 
tainer which has 
enough room to 
accommodate’ two 
good sized trunks 
and several suit- 
cases. 

Another feature is 
the lock mechanism, 
which works as sim- 
ply as that of a 
traveling bag. When 
shut like a chest, 
the carrier can be 
used by the shop- 
per, as it makes a 
handy place for 
small parcels. 
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BOAT ROLLS ALONG 


A REMARKABLE craft that rolls through 
the water on five large cylinders has 
recently been launched by an Austrian 
inventor. 

The curious arrangement of the drum- 
like pontoons which support the boat 
suggests a steam roller, except that the 
novel water scooter is said to attain the 
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FINDS GERMS SHRINK SO 
THEY CAN’T BE SEEN 


MIcROBES, the animals too small to be 
seen, which lead such widely divergent 
careers as producers of disease and curdlers 
of milk, are becoming more difficult to 
analyze than ever, according to Dr. 
Philip Hadley, of the University of Mich- 
igan Medical School. At best the ordinary 
microbe or germ is so small that, even 
when fully grown, a thousand of them can 
gambol on the head of a pin without get- 
ting in each other’s way. Dr. Hadley, 
however, tells of finding evidence that 
germs pass through stages in their life 
history in which they are too small to be 
recognized through even the strongest 
microscope. He was able to make germs 
change into forms so minute that they 
were invisible and could squeeze through 
the pores of a porcelain filter candle. 
After certain treatments in the labora- 
tory, these tiny bodies would grow back 
to their normal shape again. 

The meaning for the medical world of 
these discoveries may be of great import- 
ance, authorities say. While germs are 
moving about disguised as individuals 
only half their normal size, too small to be 
caught under the microscope, there would 
be no way under the present methods of 
medical detection of recognizing them in 
infected tissues and body fluids. Also 
there would be no way of knowing 
whether germs were “‘playing ’possum”’ or 
were really dead. Such uncertainties 
would make the accurate diagnosis of a 
disease extremely difficult. 


80 MILES AN HOUR 


terrific pace of eighty miles an hour. 
Inclosing the five cylindrical pontoons, 
which literally make up the hull, is a steel 
framework upon which is supported a 
500-horsepower motor driving an airplane 
propeller. 
Torpedo-shaped pontoons at right 
angles to the big cylinders, extend from 
each side of the craft as 
aids to balance it. The 
unusual boat is controlled 
from a rear cockpit. 


Five cylinders support this boat, which was invented and launched in Austria. It 
has an airplane propeller that is driven by a 500-horsepower motor resting on an 
open steel frame supported by the cylinders. Torpedolike tubes on either side steady 
and balance the craft. The control cockpit is at the rear of the strange watercraft. 
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TANBARK PADDING MAKES 
FOOTBALL FIELD SAFE 


IN ADDITION to padding the shoulders 
of football players, why not pad the grid- 
irons? The practical possibilities of this 
question for safer football are being in- 
vestigated at the University of Illinois. 
Adopting a method which has been used 
for some time for padding circus rings, 
the department of agriculture of the uni- 
versity has covered the gridiron with a 
blanket of tanbark, crushed pieces of the 
bark that is used in the tanning of leather. 
The natural springiness of this material 
already has proved it an effective pre- 
ventive of injury from heavy falls. 

Its great disadvantage, however, is 
that its surface is too much like a cushion 
to permit fast running. The authorities 
conducting the experiment are hoping, 
nevertheless, that constant pounding of 
the tanbark by the feet of players will 
after a few games so pack it down that it 
will afford a good grip for the cleats of 
football shoes. 

If the experiment with this new cover- 
ing isesuccessful, it should prove to be a 
vast improvement over the ordinary turf 
field, which readily turns into a lake of 
slippery mud in wet weather. 


WITH MOTOR ON BACK 
HARD JOBS ARE EASY 


THIS gasoline motor strapped to your 
back will, according to its inventor, do any 
number of irksome tasks for you. Oper- 
ating a wide variety of tools adaptable 
to motor power such as saws, drills, or 
garden apparatus is in its line. It is 
shown below operating a hedge-clipper. 

The portable power outfit recently was 
demonstrated in Leipzig, Germany. It is 
supported by a tubular frame with short 
legs attached to support it when placed 
on the ground. Springs holding the motor 
to the frame at several points help to 
lessen the effect of the vibration against 
the user’s back when the machine is run- 
ning. The motor has two cylinders and is 
air-cooled. A muffler deadens the sound 
of the exhaust. The supply of gasoline 
is in a tank at the head of the frame. 


Inventor proves the 
value of a light motor 
that is carried on the 
back to do heavy work. 
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MIRRORS THAT GUIDE GOLFER’S SWING 


LIGHT rays reflected from tiny mirrors 
are the latest help to the development of 
a perfect golf swing. Sir James Hender- 
son, of London, England, has invented a 
device for guiding the golf club to the 
ball that fits right on the head of the 
club itself. It is a miniature system of 
two mirrors that flash in the path of rays 
from a lamp in front of the player when 
the club is placed correctly against the 
ball. If the club be moved ever so 
slightly out of position, the light in one 
of the little mirrors will be extinguished. 
As the device can be used indoors, it 
provides an opportunity of learning the 
right swing while the golf course is closed, 
which should make it a real boon to the 
duffer who wants to improve. 
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Diagram showing the position of the mirrors on 
head of golf club and how light hits golfer’s eye. 


MIND MUST BE WORKED 
TO KEEP IT KEEN 


EXERCISE your mind if you wish to 
always keep it in perfect tone is the ad- 
vice of Herbert Sorensen, 
of the University of Min- 
nesota. Lecturing recently 
before the American As- 
sociation for the Advance- 
ment of Science, he 
stressed the importance 
of never stopping the 
learning process. To grap- 
ple with new problems, 
languages, or scien- 
tific theories is just 
as important to the 
mind, he says, as 
training is to the 
athlete. To prove 
his statement, Sor- 
ensen said that the 
older students at the 
university who re- 
sumed study after a 
long period of neg- 
lect showed a loss of 
capacity to learn 
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London, demon- 


Sir James Henderson, of 
strates device to help golfers learn to drive. 


LOW VOLTAGE CURRENT 
MAY CAUSE DEATH 


“DANGER—Low Voltage.” 

Such a sign over an electric wire would 
surprise many persons who are accus- 
tomed to think only of high voltage, or 
electrical pressure, as dangerous. Yet 
sometimes low voltage wires may be more 
deadly than others, Professor W. B. 
Kouwenhoven, electrical engineer, and 
Professor O. R. Langworthy, neurologist, 
both of Johns Hopkins University, re- 
cently reported. 

This is true, they say, of alternating 
current, the kind of electricity supplied 
to most homes for electric light, which 
differs from “direct current” in that it 
flows forward and backward many times 
a second. Direct current, supplied by 
dry cells and storage batteries, and by 
dynamos in some power stations, flows 
only in one direction. 

When a person gets a shock from a 
high voltage alternating current wire, 
these experts declare, it usually contracts 
his muscles so violently as to throw him 
away from the wire. If, however, he is 
unfortunate enough to seize 1 low-voltage 
alternating current wire by accident, it 
sometimes is impossible to let go. One 
fiftieth of the current used by the average 
household lamp, passing through the 
body, is extremely painful; more than a 
tenth of the current the lamp uses is 
likely to be fatal. Common 110-vo!t 
house lighting wires are dangerous to 
touch if the skin is wet, since the moisture 
makes possible a good contact which al- 
lows the current to flow readily into the 
body. 

Direct current wires are less perilous, 
according to the investigators. 
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The pride of all fireworks makers. A display of 
rockets and bombs on Lake George, in New York. 


" EPEATING Bombshells. Ex- 
hibiting the most brilliant, 
marvelous and bewildering ef- 
fects ever produced in pyro- 

techny ... Rockets. Bursting in mid- 

heaven, they form an aurora borealis-like 

shower of electric jewels of emerald and 
sapphire tints, falling slowly to earth...” 

These glowing phrases picked at ran- 
dom from the latest fireworks catalogue 
announce the approach of the Fourth of 
July as surely as a seed catalogue does 
the spring. In preparation, makers of 
fireworks are busy cramming balls of fire 
and showers of sparks into pasteboard 
tubes with gayly colored labels. At 
stores and roadside stands throughout 
the country, local ordinances permitting, 
they will be sold to millions of small boys 
and grown-up boys who will “oh” and 
“ah” as they go off. 

How do they work? Recently I visited 
the Staten Island, N. Y., plant of the 
largest manufacturer of fireworks in the 
country—an eighty-nine-acre field, dotted 
with some two hundred frame buildings, 
many of them just large enough for one 
man to work in. They are of light frame 
construction, so that in case of an ex- 
plosion nothing heavy will be hurled 
through the air. They are spaced far 
apart, so that flames cannot spread. 

It is in these tiny buildings that the 
men perform the more dangerous oper- 
ations—filling the cases of rockets with 
compressed powder, making the “stars” 
or colored balls for Roman candles. 
“When the wind is high, we shut down 
the whole plant,” the superintendent, 
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Your 
Fireworks 


Flash endo 
BOOM 


Mystery of crackers and 
rockets explained. How 
inventors work to produce 
new noises and color effects. 


Clark B. Allen, told me. Just a 
safety precaution, in case of fire! 

At one end of the plant is a 
“proving ground” where fire- 
works are tested. There is a 
laboratory where new _ powder 
mixtures are tried out, under hoods 
that suck away the acrid smoke. 
Also a “dark room,” where the 
effect of night fireworks is ob- 
served in a chamber from which 
daylight is excluded. Here is 
where the fate of many a new in- 
vention in fireworks is decided, 
for makers are searching endlessly 
for novelties. 

It is no easy task, after twenty- 
three centuries of fireworks-mak- 
ing. The history of the art goes 
back at least that far. Although 
the Chinese are generally sup- 
posed to be the inventors, records 
show that as early as 429 B.c. the 
Spartans tried to burn down the 
besieged Grecian city of Plataea 
with fireworks, in which, of course, 
there was no gunpowder. 
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By ALDEN P. ARMAGNAC 


This battery of skyrockets 
was part of the display pic- 
tured above. The head of 
the rocket holds the colored 
balls that burst out at the 
end of the flight and shine so 
brilliantly against the inky 
blackness of the night sky. 
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Pinwheels for the glorious Fourth. This girl in the Staten 
Island, N. Y., fireworks factory is shown attaching fuses, 
You can easily imagine what astray spark would do here. 
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ENDS CRIMPED 


AIR_SPACE HOLDS EXPLOSION 
IN FOR STRENGTH GASES UNT 


IL THEY BURST CASE 


‘FUSE 
FIRECRACKER (LARGE) 


-BURNING POWDER STARS” OR BALLS 
SL eS AS FUSE OF COLORED FIRE 


QUICK-BURNI O 
ROMAN CANDLE Hh Guy BURNING 
COLORED 

STARS 


FUSE —, DRIVING 
POWDER 


LLOW SPACE ALLOWS 
RAPID IGNITION 
SKY ROCKET 


Diagram, revealing the interior of firecrackers, 
Roman candles, and rockets, shows how they work. 


Today, anyone from salesman to super- 
intendent may have a new idea that 
works. This year’s new fireworks, for 
example, include the ‘‘Midnight Sun,” a 
variety of pinwheel. 

Old Henry Backofen, forty-eight years 

a workman at the Staten Island 
plant, thought it up. He built one. 
The superintendent and fore- 
men gathered in the dark room 
to see it. Backofen touched off 
his wheel. It showered sparks, 
began to revolve. Suddenly a 
crimson halo surrounded it. 
Scarlet flame played around the 
spinning wheel like the vivid co- 
rona that photographs show 
around the sun. The observers 
approved. A new firework had 
been invented. 

But the familiar ones are the 
favorites. Makers vie with each 
other to produce the loudest 
firecracker, the most brilliant 
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Roman candles, the 
most varied effects in 
rockets and bombs. 
At Staten Island I 
learned how they do it 

What puts the bang 
in a firecracker? If you 
break one, its powder, 
when lighted, sizzles 
harmlessly. You may 
guess that the cracker 
explodes violently be- 
cause the powder is con- 
fined. But that is not 
all. 

The secret of a fire- 
cracker’s bang, it turns 
out, lies in the little air 
space that is left within 
the bright red case. 
Thus the cracker is not 
completely filled with 


- 
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Above, fitting fuses to bombs in a fireworks plant. They are fired from an iron mortar 
buried in the ground. The lower photograph shows a beautiful nighttime view of Niagara 
Falls, with a searchlight playing on it while an exploded bomb scatters colored stars. 


Bombs bursting in air lighted Washington Monu- 
ment at President Hoover’s inauguration last year. 


powder. When the fuse ignites the pow- 
der, explosive gases first fill the air 
chamber. Then, having developed suffi- 
cient pressure, they suddenly burst the 
cracker with the sort of bang that 
makes it impossible to sleep late on 
the Fourth. 

Spilling and lighting the powder used 
in the big ‘‘salute” crackers is risky. 
Even when loose it produces enough of a 
flash to suggest the wisdom of keeping at 
a distance. The loud report of the newer 
crackers is the result of a recent advance 
in powder-making. Contrary to popular 
impression, old-fashioned “black powder” 
is not used in many modern firecrackers. 
Makers have discovered that adding 
filings of certain metals such as aluminum, 
and its near relative, magnesium, will put 
a healthy “kick” in the old-fashioned 
cracker. Many other fireworks, too, owe 
much of their brilliance to these new 
metallic powders. “Sparklers” are mix- 
tures of aluminum and iron dust held 
together by a suitable binder. The metal 
dust burns and makes the brilliant 
sparks. ‘ 

Roman candles also have been improved 
by modern discoveries. Watching a work- 
man load a sheaf of them with powder 
and balls in one of the tiny buildings, I 
learned how they work. 

A slow-burning powder emits the first 
shower of sparks. This powder is really a 
fuse. It burns down slowly until it 
strikes the first ball or ‘‘star.” 

Stars are disks that look like over- 
grown pills, usually grayish or yellowish. 
They are pressed from a fast-burning 
mixture of chemicals, including a salt of 
some metal to give the color. Lighted 
with a match in (Continued on page 134) 
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World’s History in One Picture 


Rise and fall of civilizations from earliest 
days to now. Will our place be permanent? fh 
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By GEORGE M. RICHARDS 


Illustrated by the Author 
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This remarkable graph, prepared with the assistance of eminent authorities, shows how great peoples of the past developed civilizations that could not 





endure. 


OST persons are familiar with the 

graphs printed during the last 

few months on the financial 

pages of the newspapers to in- 
dicate the rise and fall of the values of 
stocks and bonds. In the same manner, 
the graph reproduced here attempts to 
give a summary of the ups and downs of 
civilization. 

In it the various races and nations of 
mankind have been classified in three 
groups, indicated by the three tones of 
gray. The darkest gray indicates the 
races native to North and South America, 
the medium tone races known as Aryan 
which originated in Central Asia and 
migrated to Europe, while the lightest 
gray includes peoples of Asiatic or North 
African stock. The vertical measure- 
ments of the graph represent, on an 
arbitrary scale, the comparative achieve- 
ments of the races of mankind in their 
struggle toward an ideal state. The 
drawings above the graph represent the 
progress various races have made in one 
typical art—architecture, while those 
below indicate what typical individuals 
of the ascendant races looked like. 
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Of course any such comparison of 
civilizations is open to controversy, even 
if based, as this is, on the opinion of 
eminent authorities. For example, many 
readers doubtless will consider the Greek 
civilization a higher one than that of the 
subsequent Romans, while those who are 
more interested in methods of govern- 
ment and state organization will take the 
opposite stand. There ‘doubtless will be 
others also to quarrel with the sharp up- 
ward sweep of the modern European line 
at the end of the graph, representing the 
recent development in the domain of 
applied science. 

As far as possible an effort has been 
made to average these various kinds of 
growth, in case of doubt giving more 
importance to the progress in social 
organization and practical achievement, 
since in these elements we have a more 
definite basis of measurement than in 
the intellectual and spiritual realms. 

Perhaps few realize that previous to 
the Greek civilization, there existed a 
powerful, stable, and cultured empire 
centered in the Mediterranean island of 
Crete, the material development of which 
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Even the rise of Greece and Rome was temporary. Today Europe and America have reached a high plane; will their culture prove permanent? 


was unexcelled at the time and more 
modern in spirit than that of any other 
race for centuries to come. Any specu- 
lator of the period would have bet heavily 
on this gilt-edged stock of antiquity. But, 
as may be seen in the graph, Crete’s 
assets were wiped out practically over- 
night by a cataclysm of nature and the 
invasion of continental barbarians. 
When Constantine the Great ruled the 
Roman Empire in the fourth century 
A. D., Greek and Roman institutions were 
merged, resulting in the Byzantine Em- 
pire, which continued more or less solvent 
for hundreds of years, though paying 
smaller and smaller dividends to culture 
until the Moslems forced it to the wall. 
During this period of unsettled condi- 
tions in the Eastern market, a bear raid 
was started by the modern Europeans on 
the stocks of Aztec and Incan develop- 
ment in America which led to one of the 
most spectacular collapses of history. 
One feature, shown with startling 
clearness in this graph, should provide 
food for study and speculation. That is 
the slow rise and long-continued high 
level of culture (Continued on page 123) 
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The old-time prospector with his pan was 
content to wash his gold out of the sand. 


ACK of every dollar in your 
pay envelope stands a gleam- 
ing yellow fortune in metal- 
lic gold. Whether you put 

in your time tilling the soil, work- 
ing in a factory, or as a doctor or a 
lawyer, the number of dollars you get 
for an hour’s work depends on the 
stock of gold on hand. 

That is why alarm at the rapid 
dwindling of the once great army of 
prospectors and the consequent pos- 
sibility’ of a gold shortage has brought 
science and the United States Gov- 
ernment to help the prospector. 

A policy of encouraging prospect- 
ing was adopted last year in Alaska, 
and has brought quick returns. Not 
only was all possible information 
given to prospectors, but even more 
practical aid was extended in the 
building of trails. In that way the 
greatest possible service was rendered 
to prospectors who had staked claims 
where transportation was difficult, 
if not impossible, without help. 

Alaska’s gold production increased 
approximately $1,000,000 last year, 
and the Secretary of the Interior, in 
his latest report, says that this in- 
crease was largely due to the en- 
couragement of prospecting. 

Other governments, notably Cana- 
da, are doing even more than the 
United States to encourage pros- 
pectors to take the field. 

In order that business stability 
may be insured, the economists say 
that the annual increase in the gold 
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Equipped with headphones, and using a cur- 
rent supplied by induction, the prospector can 
find the metal beneath ice, snow, and rocks. 
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ing Old Earth 
For Gold 


Modern ‘‘sourdough’’ flies to 
mine site and sends electricity 
into earth to find rare metal. 
Your security depends upon 
this strange type of prospector, 
for more gold must be found. 


By 
ARTHUR CHAPMAN 


Today swift airplanes carry the 
gold hunter direct to the loca- 
tion of his scientific operations. 


should be not less than three percent. Any 
material falling off in the production of 
gold will result inevitably in fewer dollars 
in the pay envelope and a general era of 
falling prices. 

Already the possibility of a gold short- 
age has led the economists to sound 
warnings. Men like Professor Irving 
Fisher of Yale and Professor Gustav 
Cassel of Stockholm have agreed that 
there must be an increase in the gold 
supply to prevent a possible era of falling 
prices within the next decade. Economy 
in the use of gold is being advocated and 
practiced by leading bankers in gold- 
standard countries. 

Of course if gold were used only for 
money there would be no chance for 
shortage, because money gold does not 
evaporate or disappear; but gold meets 
many industrial demands and is used in 
many manufacturing processes aside from 
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Diagram of a modern ‘gold finder.” 
Note how the electric lines swing around 
the ore body. Mapping these gives an 
accurate location of metal-bearing rock. 


gold jewelry and other ornaments. 

The threatened gold shortage is 
due to the fact that by the ordinary 
prospecting methods, gold is no 
longer easy to find. The “desert rat” 
who braved the dangers of the Indian- 
infested Southwest, and the “‘sourdough”’ 
who faced death on Chilkoot Pass or 
among the snowy wastes of the Yukon 
country, left little virgin ground to be 
prospected. Every year prospecting by 
the old and time-tried methods has become 
more difficult. It is no longer easy to find 
surface indications. 

Prospecting has become a question of 
finding mineral deposits that are hidden 
beneath the surface of the earth. This 
means that the prospector must dig 
trenches or sink shafts. Instead of wander- 
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ing about the country, with a burro 
loaded with a few inexpensive supplies 
put up by a “grubstaker” in return for 
sharing possible rewards, the prospector 
has had to use pick and shovel as stren- 
uously as any day laborer at work on city 
improvements. 

Naturally, the number of prospectors 
has dwindled. In Nevada, where it was 
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Hard work was the secret of success when the pick and shovel were the only means of dis- 
covering gold, Above, diagram of ore body outlined by curving paths of the electric currents. 


estimated that during the boom days of 
Goldfield and other camps there were 
20,000 prospectors in the field, one today 
rarely comes across a treasure hunter of 
the old school. The same is true of 
California, Colorado, and other states 
which for years were overrun with pros- 
pectors. Even in Alaska the old-time 
prospector is becoming a rarity. 

Furthermore, gold mines that are now 
being worked commercially by modern 
mining methods will not yield forever. 
Recently I visited a western mining town 
which a few years ago was pouring 
millions into the coffers of the world. 
With its output sadly reduced and with 
empty houses being torn down and carted 
away for firewood, it was not a pretty 
sight. Nor is there anything attractive 
about the once flourishing, but now 
deserted ‘‘ghost camps.’”’ Nor about the 
old placer camps, whose gravel has been 
turned over and over—once by the rede 
shirted miners of romance, then by the 
Chinese, content to find ‘‘wages,” and 
then by the giant dredges that scooped 
out the poor remnants of golden treasure. 

The hundreds of years of effort by 
prospectors and miners have gone to 
create a supply of gold that is astonish- 
ingly small when compared with other 
products that spelled neither hardship nor 
unremitting toil. 

If the entire gold production of the 
world since the discovery of America were 
to be cast into a cube, its edges would 


-measure only thirty-eight and one half 


feet, Scott Turner, director of the United 
States Bureau of Mines, recently esti- 
mated. This cube has to be kept growing. 
Sometines its growth has been rapid, and 
at other times it has been at a standstill. 
The world’s gold production reached its 
peak in-1915, the output for that year be- 
ing valued in excess of $470,000,000. Since 
that time, production has ‘allen off, aver- 
aging annually below the $400,000,000 
mark. 

Science is now taking a more active 
hand in prospecting. If things were get- 
ting too hard for the old boy with the pick 
and shovel and (Continued on page 126) 
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Genius Crushed by Patent Laws 


Changes in Federal statutes needed 
to give inventor adequate protection 





DEVELOPING 
INVENTION. 

TWO YEARS' 
NIGHT WORK 





Toiling hopefully through the night 
hours the inventor dreams of the day 
when with a patent his troubles end. 


N THE Illinois town in 

which I grew up there lived 

a railroad mechanic who 

spent his spare time work- 
ing on “inventions” in a shed 
back of his house. One day we 
heard he had obtained a pat- 
ent upon an improved railway 
switch and had been offered 
$150,000 for it. All the 
neighbors dropped in during 
the evening to congratulate 
him. Then years passed, while dust ac- 
cumulated on the patent and the me- 
chanic’s hopes faded. All I ever heard 
was that a “‘hitch”’ had developed in the 
patent. 

After talkinz to inventors, patent attor- 
neys, and Patent Office officials, I realize 
that the hitch may have been in any one 
of a dozen places. And such hitches are 
common. 

The average person thinks of an inven- 
tion as a short cut to wealth—like striking 
gold or getting a job in the movies. He 
also believes that a patent granted by the 
United States Government protects the 
inventor from infringement, gives him 
the sole privilege of manufacturing the 
device he has patented, and proves that 
he is the original inventor. In all of these 
particulars, he is wrong. 

Once the Government issues a patent, 

























By ROBERT E. MARTIN 


it washes its hands of the 
matter. It makes no effort 
to protect the holder against 
violation of his rights. All 
it does is give the inventor 
permission to enter suit 
against those who use the 
invention without his con- 
sent. Furthermore, most 
patent holders cannot even 
manufacture their own in- 
ventions without infringing 
upon someone else’s prior 
patent. The only way you 
can protect yourself is to go 
to law and let the courts 
decide. And, if the patent 
proves invalid, that’s just 
too bad. 
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Meaney is gladly paid for a model because at that 
time it looks like clear sailing for the device and 
with a patent cash returns will soon be coming in. 


An inventor of St. Louis, Mo., in 1926 
applied for a patent upon an electrical 
device. After a delay of almost two years, 
due largely to the 118,000 applications 
which are awaiting action in the Patent 
Office (P. S. M., June ’30, p. 19), his pat- 
ent was issued. 

A manufacturer purchased the inven- 
tion, and six months later discovered that 
another company was manufacturing 
the same device. When sued for infringe- 
ment, this company proved that the St. 
Louis man’s patent was invalid because 
disclosures made in a previously issued 
patent had been overlooked by the 





















examiner who passed on his claims. 

By the terms of the agreement, the 
manufacturer was entitled to demand 
from the inventor the return of the mon- 
ey he had paid for the patent. The. in- 
ventor, who had used a large part of 
it to pay back debts incurred while experi- 
menting, had to borrow money to make 
the restitution. 


— bitter disappointments occur fre 
quently. They should never happe¢ 
A patent issued by the United Sta 
Government should stand for somethix, 
It should have a sounder basis than sonie 
examiner’s opinion as to its validity. 
Under the present system the inventor 
must go through costly litigation to main- 
tain his rights—something the Govern- 
ment should have done for him in the 
first place. 

A patent that has not been through the 
courts is known as a “green” patent. It 
is looked upon with suspicion. It has yet 
to prove its value. In fact, 
the strength of a patent is 
gaged by the number of law- 
suits it can win. 

Consequently, many cor- 
porations purposely bring suits 
for infringement against small- 
er competitors—who, they 
know, will make settlement 
out of court—in order to bol- 
ster up a weak patent by a 
series of court victories. One 
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The patent attorney’s fee also is cheerfully paid 
for he seems certain that the idea is patentable. 
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manufacturer, a few years ago, sued 
himself through a dummy second party, 
in order to test the validity of a patent be- 
fore producing the invention. 

Confusion results from having Patent 
Office decisions so frequently upset or 
reversed by the courts. Nobody knows 
when he has obtained a patent that will 
hold water. 

Today, a patent is not only “a license 
to litigate;’”’ it is likely also to mean a 
necessity to litigate. And so, the in- 
ventor without large capital behind him 
is at a disadvantage. Congress should 
provide the Patent Office with sufficient 
examiners and equipment to make a much 
more comprehensive investigation than 
now is possible in connection with every 
application. For the decisions of the 
Patent Office should be final, as near as 
possible. 


S IT is now, careful attorneys often use 
ingenious subterfuges to delay the ac- 
tual issuance of patents to their clients 
in order to make sure that all prior pat- 
ents which may conflict have been con- 
sidered by the patent examiners. For ex- 
ample, applications often are submitted 
with intentional misprints so that they 
will be sent back for correction 
and thus lengthen the time they 
are in the examiners’ hands. 
There are several advantages 
in such delays. First, they tend 
to “smoke out” conflicting 
patents. Second, the later a 
patent is issued, the later, of 
course, will be its date of ex- 
piration, for the life of a pat- 
ent is seventeen years. 
This is highly important in 








Does the patent conflict with others already 
issued? Your attorney asks an additional fee 
for a search of the records to justify your claim. 


industries which are expanding rapidly, 
making an invention more valuable every 
year. Selfish attorneys sometimes realize, 
too, that an inventor “keeps on invent- 
ing,” so they delay the issuance of patents 
on the belief that their clients are more 
likely to give them further business while 
previous cases are pending than after the 
matter has been completed. 


FILING FEE © 
$25 and as 7 
41 FOR EACH i oS 


POPULAR SCIENCE MONTHLY 


Juxy, iv30 





“There is,” a leading 
member of the patent bar 
told me, “practically no 
limit to the possible delay 
in having a patent applica- 
tion considered.” He is 
right. But there should be a 
limit. Such delays contri- 
bute to the disgraceful jam 
now.in the Patent Office, 
from which, of course, only 
the inventor suffers. Legis- 
lation is badly needed to FEE 
limit the time attorneys #25 
can. needlessly delay final 
action on patents. 

Another contributing 
cause to the present jam is 
the rule that an inventor 
cannot cover more than one 
form of his invention in a 
single patent. Twelve sepa- 
rate patents had to be 
taken out, a few years ago, 
to cover one invention, a 





CLAIM 


The government takes your check when the applica- 
tion is filed; then your papers are buried under the 
118,000 applications which are waiting for action. 


fireproof door. The Patent Section of 
the American Bar Association recently 
went on record as favoring a change to 
allow two forms of an invention to be 
claimed in a single application. 

A few years ago, a manufacturer in 
New Jersey installed some patented 
machines in his factory. They had been 
in operation only a short while when he 
was served with papers in a suit charging 
that the machines were an infringement 
upon another invention. 

“But,” the manufacturer protested, 
“TI didn’t make the machines. I just 
bought them from the ..... Company!” 

“That doesn’t make any difference,” 
he was told, “One who buys and uses an 
apparatus that infringes upon a prior 
patent is just as guilty as the man who 
makes it.” 

Under present laws, that is true. A 
customer can be sued and put to em- 
barrassment and expense even before the 
company that manufactures the device 
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When the patent is issued a final fee 
is paid. You may think your troubles 
are over but they may just have 
begun—the courts must be dealt with. 


has been sued and before the 
device has been proved to be 
an infringement. Thus, inven- 
tors who begin the manufac- 
ture of their own products 
sometimes have their business 
ruined by competitors who 
scare away their customers 
with threats of lawsuits. It is 
common practice to compel the 
makers of newly-patented pro- 
ducts to guarantee that they will stand 
the expense of litigation if purchasers are 
sued for infringement. To remedy this 
situation, a law should be passed to forbid 
the bringing of infringement suits against 
the users of patented articles, at least 
until infringement by the manufacturers 
of the articles is proved. 

Sometimes an inventor must resort to 
costly litigation to defend his rights even 
before his patent is granted. By existing 
laws, a patent is granted to the first, or 
prior, inventor. When two or more appli- 
cations for the same inventon are pending 
in the Patent Office at the same time, an 
“interference” is declared for the purpose 
of ascertaining to whom the patent should 
be issued. About one percent of all pat- 
ents that are issued have been in inter- 
ference. The procedure in interference 
cases is complicated, prolonged, and 
expensive. Skilled experts must be hired 
to give testimony and the highly technical 
nature of the hearings requires the em- 
ployment of high-priced patent lawyers 
to argue the cases. Many appeals are 
possible. 


“T PRESUME,” one inventor declared, 
“T have spent not less than $75,000 
of my own money (Continued on page 120) 
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PROGRESS AND DISCOVERY 


Important achievements in engineering, exploration, and dis- 
covery, and the latest news of the world’s progress in science 





COLUMBIA RIVER BRIDGE 
SPAN SETS TWO RECORDS 


BoasTING the longest fixed span in the 
United States, a mighty cantilever bridge 
has been built across the Columbia River 
at Longview, Wash. To avoid blocking 
traffic on the main river channel with 
underpinning, the engineers projected the 
bridge superstructure 600 feet from each 
of the two central piers to meet in a 
1,200-foot span. It is more than a mile 
and a half long in all, and is the highest 
bridge over navigable water in the coun- 
try. It has a clearance height of 196 feet 
over the main channel, far more than is 
needed for the passage of the largest ocean 











During the building of the Longview Bridge. men worked 
on the steel girders that swung 300 feet above the river. 
It is the country’s highest bridge over navigable water. 






































A steel girder, thrust out into space, is 
riveted into place in the 1,200-foot span. 


vessels. The bridge is fifty miles 
inland from the sea and at the exact 
center of a hundred-mile stretch of 
the Columbia Riverwhichpreviously 
could be crossed only by ferry. It 
cost nearly six million dollars. 

The cantilever or “bracket” 
bridge is favored where many 
bridge supports would be a hind- 
rance to navigation, or where deep 
and swift water would make diffi- 
cult the building of piers. The 
bridge spans are built out from 
the foundation piers so that they 
resemble brackets for a bookshelf. 


= 





View of the bridge while the cantilever section was 
being built. The timbers seen will be removed. 


When the brackets meet at the center, 
a “cantilever” is said to have been 
formed. In building the Longview bridge, 
the engineers strengthened the 1,200-foot 
cantilever span through connections with 
the two approaches, 760-foot “anchor 
arms” leading from each bank of the 
river to the two central piers and giving 
support to the tons of structural steel 
being thrust into space. As a connecting 
link between the Columbia River High- 
way and the Pacific Highway, two im- 
portant automobile routes of the Pacific 
Coast, and other roads now under con- 
struction, this bridge will be a valuable 
asset to western motor traffic. 


QUARTZ CRYSTAL MOST 
ACCURATE OF CLOCKS 


ASTRONOMERS now have a new kind of 
clock. It does not look like a clock at all, 
as it is merely a tiny crystal of quartz, 
vibrated about 100,000 times a second by 
electricity. Every quarter of a minute it 
records the exact time, correct within a 
thousandth of a second. This novel time- 
measuring instrument was developed by 
Alfred L. Loomis, private experimenter, 
in a laboratory which he maintains at 
Tuxedo Park, N. Y. 

“This way of measuring time,” Prof. 
Ernest W. Brown, president of the Amer- 
ican Astronomical Society, said recently, 
“shows an accuracy that is almost un- 
believable. For comparison, imagine that 
you were asked to measure the circum- 
ference of the earth, which is about 
twenty-five thousand miles. If you could 
measure it within four inches you would 
just about duplicate the precision of the 
new clock.” 

Astronomers determine exact time by 
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observation of the stars and then they 
rely upon clocks to record it. The most 
accurate clocks heretofore used by as- 
tronomers could be relied upon to be 
correct only within a few hundredths of a 
second. Professor Brown makes the predic- 
tion that the new way of measuring time 
will “teach us a lot about clocks.” 


TEST PENCILS IN SEARCH 
FOR LONG LASTING LEAD 


LONGER-LASTING lead pencils are being 
sought by means of tests now under way 
in the research laboratories of the West- 









Four different grades of lead pencils are tested at once on this 
apparatus, of which a phonographlike disk is the main feature. 


inghouse Electric and Manufacturing 
Company. 

The length of life of four different kinds 
of lead is automatically determined at 
the same time by wearing down the leads 
on a paper-covered, electrically-driven 
phonograph turntable. The four leads, 
mounted in a pulley-driven disk with 
equal downward pressure applied to 
them, also revolve, since if they remained 
stationary they would write different 
sized circles and wear unequally. This 
method is said to test the endurance of 
the various leads with scientific exactness. 


BETTER TIRES IS AIM OF 
TESTS MADE ON RUBBER 


RUBBER is now being tested in a Gov- 
ernment laboratory under conditions that 
reproduce the wear and tear the rubber 
will meet when it goes out in the form of 
tires. The rubber section of the United 
States Bureau of Standards, where the 
work is going on, is trying to find meth- 
ods for producing better tires. 

Samples of rubber are placed in a new 
type of “abrasive”? machine that wears 
them down to a certain degree of thin- 
ness. The durability of various grades of 
rubber is determined in this way. The 
new test is a radical departure from the 
old method, by which whole tires were 
worn against a huge metal drum run by 
an electric motor. 
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FLASHLIGHT MAKES NIGHT SNAPSHOTS 


HIGH-SPEED snapshots at night are 
easy with a flashlight gun built like a 
pistol. Squeezing the handle of this ap- 
paratus explodes a cartridge of flash 
powder. At the same instant, a lever in 
the pistol, through a cable release, trips 
the camera shutter. So intense is the light, 
according to the inventor, that the shut- 
ter may be set for as brief an exposure as 
one thousandth of a second. 

Thus it is possible to photograph the 
baby at play in the nursery or to take 
outdoor snapshots after dark. The gun 
may be used in daytime whenever day- 
light is not bright enough for a snapshot; 
as, for instance, in indoor photography, 
because the camera shutter need not be 
opened previous to the flash, as is usually 
the case. Wind and rain do not hinder the 
use of the gun outdoors, as the cartridges 
are sealed within the pistol and thor- 
oughly protected from the weather. 

The photograph at the right shows 
how the flashlight gun is used in conjunc- 
tion with a hand camera. 


TWO NEW ALLOYS 
HARDEN COPPER 


Razor blades and scis- 
sors may now be made 
from copper, one of the 
softest of metals in its 
pure state. The develop- 
ment of two copper alloys, 
both hard enough to main- 
tain a sharp edge, makes 
this possible, according to 
a recent report to the 
Engineering Foundation. 
The first alloy is a mixture of silicon (the 
chief element in ordinary sand), manga- 
nese, and copper. Manganese is a grayish 
white metal resembling iron but not 
magnetic. It is well known as an ingre- 
dient of alloys, being present in consider- 
able amounts in manganese steel. The 
new alloy was hit upon by Charles B. 
Jacobs, a metallurgist of the Du Pont 
company, who was searching for a fairly 
cheap metal that would resist acids. His 
discovery of a metal that would hold a 
razor blade edge was an accidental by- 
product of his work. 

The second alloy is a combination of 





New flash gun and camera which it clicks, at 
the instant trigger fires flashlight cartridge. 


copper, silicon, and nickel. It is the 
outcome of researches by Michael G. 
Corson, of the Union Carbide and Carbon 
Corporation. It is tempered by being 
held at 450 degrees of heat for several 
hours until it is enduringly hard. 


NEWSPAPER OF FUTURE 
MAY GO BY RADIO 


HisToRY was made the other day when 
the front page of a San Francisco news- 
paper was flashed 2,500 miles from that 
city to Schenectady, N. Y. Three hours 
after the paper left the presses, engineers 
of the General Electric Company at 
Schenectady were reading the radio trans- 
mission of it. 

The paper was “delivered” in three 
eight-inch strips, which were pasted to- 


‘gether. The strips were sent much in the 


same manner as photographs that are 
dispatched by radio, but the transmission 
was speeded up. 

The receiver which was used was a de- 
vice no larger than an ordinary suitcase, 
attached to a standard radio receiving 
set. It printed a facsimile of the news- 
paper page upon an eight-inch roll of 
paper, which moved through the machine 
at the rate of half an inch a minute. 


W. L. Holt, of the rubber section of the United States Bureau of Standards, is watching the abrasive 


machine that is used to test durability of rubber. 





One step in the plan to get better tires. 
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WHOLE HISTORY OF WORLD 
TO BE SEEN IN MUSEUM 


OnE billion, five hundred million years 
of life on earth are to be brought before 
the public eye in a vast panorama now 
being assembled in the Field Museum 
of Natural History in Chicago. Starting 
with the earth as it was even before the 
origin of the first tiny cell, the exhibit 
will carry the observer down the ages. 
How life arose from a single-celled animal 
too small to be seen with the naked eye, 
and as the centuries wore on took the 
various forms of fish, reptiles, mammals, 
and finally emerged as a man, will get 
graphic presentation in the Museum’s 
display. The story will be told by fossil 
remains, by life-size groups of pre- 
historic peoples, and sculptured repre- 
sentatives of the present races. 

There will also be exhibits showing 
the influences on human society of racial 
intermarriage, and the ef- 
fects of various diseases. 
Huge wall paintings will 
illustrate scenes of everyday 
life in prehistoric ages. 


OIL SOLIDIFIED 
BY LIQUID AIR 


How the searing cold of 
liquid air, which is ordinary 
air changed to a liquid more 
than three hundred degrees 
Fahrenheit below zero by 
chilling and pressure, turns 
substances ordinarily fluid 
into steel-hard blocks was re- 
cently shown in a striking 
New York demonstration. 
A small amount of tung oil, 
or Chinese wood oil, was almost instant- 
ly frozen solid by exposure to liquid air. 
So hard was the resulting bar that, used 
as a wedge, it could be hammered to 
split pieces of wood. 

Many other materials display unusual 
properties when chilled to such low tem- 
peratures. Steel, for example, that is 
tough and elastic at ordinary tempera- 
tures becomes almost as brittle as glass. 
Even rubber becomes so brittle that it flies 
to pieces when struck with a hammer. 





Oil, turned to a steel-like substance in the cold of 
liquid air, is used, in demonstration, to split wood. 
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VARNISHED AUTO PLATES 
FADE OUT QUICKLY 


VARNISHED auto license plates do not 
remain legible as long as unvarnished 
ones, is the conclusion reached by the 
United States Bureau of Standards, at 
Washington, D. C., which has _ been 
trying to find out why some license 
plate numbers fade more quickly than 
others. Those in charge of the investi- 


gation gave painted plates a‘ 


coat of varnish. Another group 
was left unvarnished. Both 
batches were then subjected for 
thirty-seven days to exposure in a 
special weathering machine. Curi- 
ously enough, the dull plates 
stood up better under the test. 


FLYING BOATS TO 
FIGHT FIRES 


FLYING fire engines are the 
latest creation in the world of 
aviation. They will be used in 
fighting forest fires, according to 
a report from the Department 


of Commerce in Canada. The 
government there has ordered 
five all metal flying boats. Each 


will carry two pilots, a mechanic, 
and seven firemen. 


VW 


LONDON TRIES' TO DIVERT 
TRAFFIC TO RIVER TAXIS 


A NEw solution of a big city’s traffic 
problem is being tried in London, Eng- 
land. River taxis are being used to relieve 
the congestion of the crowded streets. 
In recent speed tests, the fast boats 
proved their ability to make regularly 
scheduled runs. They are expected to 
transfer a considerable part of London’s 
traffic from its narrow and crooked 
streets to the broad expanse of the River 
Thames. Similar suggestions have been 
made for New York City, where the Hud- 
son and East Rivers could be used. 


HUGE TELESCOPE MIRROR 
MADE IN GREAT HEAT 


WHEN in the future astronomers using 
the gigantic 200-inch telescope now being 
constructed for the California Institute 
of Technology get an enlarged vision of 
the universe, it will be due partly to a 
new process for making quartz glass 
mirrors. To make a smooth quartz 
surface for the huge telescope’s reflector, 
big enough to cover the floor of a room 
seventeen feet square, has been one of 
the chief problems confronting those en- 
gaged in the work, according to Dr. 
Elihu Thomson, of the General Electric 
Company. It was a laboratory‘assistant 
who suggested spraying the quartz on the 
reflector, somewhat as paint is sprayed 
on an automobile body. Experiments 
proved the idea was a striking success. 
Quartz, ground into white powder, was 
shot through an oxygen-hydrogen blow- 
torch, making a flaming stream that 
spattered the mirror backing at a 
temperature of 3,000 degrees. When 
the process is used in the fusing of the 
200-inch reflector, it is estimated that 
enough hydrogen to raise a dirigible will 
be burned. 
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How Pictures, Ruined by 
Time, are Saved 


by New Art 







Restoring youth to a famous painting, blotched and blurred 
by time, is a new art at present being highly developed in 
Germany. As the first step, the accumulation of dirt and grime 
is carefully removed. Then the old varnish is taken off. This 
requires great skill lest the paint be rubbed away. This leaves 
a foundation upon which the restoring work can be done. 





















After the warped bits of paint have been pasted in place, a 
real artist gets busy at the delicate job of retouching so that 
the original colors are restored to the picture with such skill 
that none of the detail is lost. This work is done under the 
powerful light of thousand-watt bulbs which furnish approxi- 
mate daylight. Their heat is the excuse for the big straw hat 
the artist is wearing. In order that nothing on the canvas will 
be missed, this process is done under a magnifying glass. 


In many cases the paint on these old pictures has 
cracked and loosened from the canvas. As the sec- 
ond step, these warped patches of color are raised 
so that their under surface can be coated with a 
special cement. They are then returned to their 
original places in the detail of the picture. The ut- 
most precision is necessary to see that they are 
returned exactly to the spot from which they are 
removed. Anelectric hot needle is used in this work. 


An ordinary electric iron is 
also used in this restoration 
business. After the patches 
of paint have been lifted and 
again pressed down, the iron 
is used to force them more 
thoroughly into place and to 
insure the proper setting 
of the cement. Even this 
is a job for a skilled work- 
man, as care must be taken to 
see that there are no blisters. 













Last step of all in this 
new life operation is 
a careful study of 
the picture through 
a stereoscopic micro- 
scope, an instrument 
that not only magni- 
ity fies but also gives the 

scene dimensional 


— a Oe depth. This step re- 
A 0M quires the services of 
w an expert, who checks 


the picture in detail to 
see that colors, tone, 
















After the patching and repainting, the masterpiece is and feeling, as they 
given a coat of varnish, which protects against wear existed when the old 
and tear of weather and handling. A spray gun is master finished the 
used to do this work and great skill is required toinsure painting, have been 


a perfectly even distribution of varnish over the surface. perfectly restored. 
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Air Photos Made by 
Army Pigeons 


little camera attached to a carrier 

pigeon, are being made in Germany, 
where these birds are trained for military 
purposes. One of the small cameras, 
fastened to a pigeon’s body, can take six 
automatic snapshots while the bird is in 
flight. They give views so clear and 
accurate that they can be used as the 
basis for military maps and charts. 
Thus another office, that of the air 
photographer, is assigned to the birds 
that were found to be of great value 
during the World War. 

A carrier pigeon has been known to 
carry a message as far as 1,040 miles, but 
one hundred miles is said to be as far as 
should be attempted with pigeons under 
a year old. The average rate of flight is 
thirty-seven miles an hour. During the 
war the messages were made on a fine 
paper or film and inclosed in a goose- 
quill capsule. This was attached by a 
waxed silk thread to a feather in the 
pigeon’s tail. 


[rie aerial photos, snapped by a 







This carrier pigeon is ready to set out on a map 
making trip through the air. The tiny automatic 
camera is attached to it and as the bird flies, the 
shutter opens and closes six times, thus making 
photographs of the terrain which are later used as 
guides in the drafting of accurate maps for the army. 
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Here are a few of the German army’s pigeons out taking 
their daily dozen. Exercise is an important part of the 
birds’ training, especially since their use in military 
operations has become general, as the value of their 
services depends upon their ability for sustained flight. 










This messenger dog is just as necessary as the 
pigeons themselves in the use of carrier birds. 
Pigeons fly back to their lofts and nowhere else, 
and the dogs are needed to carry them in 
panniers to the field where they are released 
for their uncannily accurate homeward flight. 


At the left, a picture taken by a carrier pigeon 
with an automatic camera while it was flying 
home. Note that on each side of this remarkable 
photograph the tips of the bird’s wings were 
caught by the lens as the tiny shutter clicked. 








50 



























a 


STEEL TO CLEAN IT 


A SCENE suggesting a fantastic 
stage setting is enacted daily in 
a remote room of the General 
Electric Company’s plant at 
Schenectady, N. Y. There, 
under the glare of powerful lights, 
gnomelike workmen scour large 
steel castings to prepare them for a 
coat of paint. Hoses in their hands 
discharge a continuous, clattering 
volley of fine steel shot upon the 
part being cleaned. In this dusty 
atmosphere, the men must wear 
headgear like divers’ helmets, with 
fresh washed air supplied to them 
continuously through tubes from 
outside the room. 

A hundred pounds of steel pellets 
are fired every minute from the air 
guns. This shot is recovered, sep- 
arated from the dust loosed by its 
impact, and utilized over and over 
again until it has been worn down 
to a fine powderlike mass. 


MACHINE TO READ IS 
INVENTOR’S GOAL 


A MACHINE that can read a book 
aloud is the goal of Robert Naumberg, 
German inventor. He seeks to perfect 
such an instrument as a means to enter- 
tain the blind, though it probably would 
have to spell out each word. 

The “visagraph,” the device on which 
he is working, employs a pencil of light 
the width of a printed letter. This ray 
runs along a line of print from left to 
right. Each letter, Naumberg explains, 
is a little blacker or lighter than any 
other in the alphabet. An electric eye 
responds to the letters’ brightness by 
sending varying amounts of electric 
current through a keyboard arrangement, 
which in turn will utter corresponding 





POPULAR SCIENCE MONTHLY 


sounds of the human 
voice. 

More widely useful 
for the majority of 
persons who like to be 
read to is a “talking 
book”’ recently in- 
vented by Dr. C. H. 
Hewlett, of the Gen- 
eral Electric Com- 
pany (P.S.M., May 
"30, p. 61). This de- 
vice, really a portable 
talking movie outfit, 
reads to its user 
steadily for an hour 
and twenty minutes. 
Records might also 
be obtained that 
would render a full- 
length play, opera, or 
concert. This device, 
however, requires 
special records. 







SHOT FIRED AGAINST ign 





BLACK LIGHT DETECTS 
FORGERY IN CHECKS 


How the denomination of a check may 
be marked with invisible ink as a pro- 
tection against check raisers and the 
unseen writing revealed by “black rays” 
recently was demonstrated by Dr. Her- 
man Goodman, of the New York Acad- 
emy of Medicine. When a “‘raised check’ 
was placed beneath the rays of a new type 
of lamp he has developed, the writing 
glowed, revealing the forgery. 

The lamp was a new type for producing 
invisible ultra-violetrays, otherwiseknown 
as “black light.” A dark pane of blue- 
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black glass, tinted with nickel and cobalt, 
effectively cuts off visible light. Certain 
substances, however, glow beneath the 
rays, and one of these was used in the 
invisible ink. 

Originally Dr. Goodman developed 
the lamp to detect skin diseases invisible 
under the microscope. But he also 
suggests several commercial uses for the 
device. One is the possible detection of 
the source of bootleg liquor. Plants that 
manufacture industrial alcohol might add 
a substance to it that would glow red, 
blue, or white under the ultra-violet rays. 
One color would be assigned to each 
locality. An examination of bootleg liquor 
would show whether its alcohol had been 
diverted from an industrial plant. 


SHIP WILL GENERATE 
POWER FOR CITIES 


Soon New England is to have the first 
regular floating power station. The New 
England Public Service Company has just 
purchased the obsolete cargo 
ship Jacona from the United 
States Shipping Board. Mod- 
ern steam turbines and gen- 
erators are to be installed so 
the ship can generate electric 
power for cities situated on the 
coasts of Maine and New 
Hampshire. 

Not long ago the plan of 
supplying power from a ship 
was shown to be practical. 
When shortage of water for 
hydroelectric power threatened 
to shut down factories in 
Tacoma, Wash., the United 
States Navy’s airplane carrier 
Lexington went to the rescue. 
Electric cables were laid from 
the ship to the shore, and for 
thirty days the Lexington’s 
180,000-horsepower generators 
fed power into the city wires 
(P. S. M., Apr. 30, p. 45). 


NEW AIR TORPEDO 
HAS NO CREW 


A TORPEDO that flies without 
a crew and rains death from 
the skies is the latest in war- 


fare. Reports say that Eng- 
land is perfecting such a 
weapon. Built like an air- 


plane, every pound of lift 
would be used to carry high 
explosives. The machine would be 
directed toward an enemy position and 
released. Of its own accord it would 
take the air and fly over the enemy lines. 
Clockwork controls would stop the engine 
at a predetermined moment, and the 
“flying bomb” would crash to earth. 
Another war terror, an “invisible tor- 
pedo” for submarines, is announced by 
Prof. Oswald Flamm, German naval 
architect. Hitherto warships have been 
able occasionally to dodge torpedoes, but 
the new weapon will take a ship by sur- 
prise. Professor Flamm offered his plans 
to a European government. Germany, 
forbidden by treaty to build submarines, 
cannot use Flamm’s plans. 
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EFFECT ON LIFE OF UNSEEN RAYS 


IS STUDIED AT BERLIN 


THERE may seem to be no possible con- 
nection between X-rays and seaweed, 
but the exposure of low types of life to 
rays of all kinds is one of the experiments 
being made at the University of Berlin, in 
the “ray laboratory.” There physicists 
are seeking to determine just how various 
forms of life are affected by the invisible 
heat rays, light rays, ultra-violet rays, 
X-rays, and even the super-penetrating 
rays of radium. Medicine and biology 
may profit by the work being done in the 
new laboratory. 

Its fourteen varieties of X-ray appara- 
tus suggest the completeness of the labo- 
ratory’s equipment. Its pride is a thou- 
sand-watt lamp for producing ultra-vio- 
let or “black light” rays, one of the most 
powerful of its kind in the world. A 
meteorological station on the roof of the 
three-story building measures the amount 
of heat and of ultra-violet rays received 
daily in natural sunshine. 


SMOKE MASKS OF 1664 
AND 1930 COMPARED 


THERE were smoke masks as early as 
1664, but they were not much protection 
against smoke. What 266 years have done 
for these masks is shown in this unusual 





Nearly three centuries lie between the smoke mask 


and the 1930 model, with oxygen tank attached, on the right. 

















At left, on the Toof making a record of the ul- 
tra-violet rays in sunshine and the instrument 
that measures heat. Above, X-ray machine. 





“WORLD” PHONE BOOK 
OUT IN DENMARK 


THE first ‘world telephone direc- 
tory” has just appeared in Denmark. 
It lists the names of between 50,000 
and 60,000 subscribers in many coun- 
tries who make habitual use of 
international telephone lines. Edi- 
tionsin English, French, and German 
are available. 








photograph of three types of helmets, 
preserved in a Berlin museum. 

The earliest type, shown at the left, had 
an air tube crossing the top of the mask 
and hanging from the back of the wear- 
er’s head. The type shown in the center 
left much to be desired in the way of 
vision. At the right is the 1930 model. 
The wearer carries his own oxygen supply, 
and wide-lensed peepholes ensure a good 
view of anything that might be ahead. 


ELECTRIC TRAINS RUN 
WITH NO CREW ABOARD 


ELECTRIC trains without crews—in 
fact, with no human being aboard—will 
soon haul rock for cement making from 
quarry to crusher at a Dallas, Texas, 
plant. When the cars have been loaded, 
they will appear to start of their own ac- 
cord for the crusher. At their destination 
the motors cease humming, brakes go on 
automatically, and the train stops. 

Just like toy electric trains, these in- 
dustrial strings of cars are controlled 
from a distance. Two operators, one of 
them placed where he can see the loading 
of the cars and another 
at the receiving end, con- 
trol their movement by 
electric switches. General 
Electric Company en- 
gineers worked out a “re- 
mote control” system in 
which any section of track 
may be electrified; by turn- 
ing the current into all of 
them the train is made to 
run from one end to the 
other. 

Running downhill, the 
driverless train does not 
speed up. The motors of 
the cars automatically turn 
into generators and feed 
electric current back into 
the third rail, helping to 


on the left . 
drive the other cars. 


Growing networks of telephone 
lines that link all the countries of 
the world have made such phone books 
necessary. The latest addition to the 
chain is telephone service, via radio, be- 
tween the United States and South Amer- 
ica. President Hoover recently opened 
the new line by telephone conversations 
with the presidents of Chile, Uruguay, 
and Argentina. 


POWERFUL DRUGS FOUND 
IN VENOM OF TOAD 


MIGHT a toad cure heart disease? Yes, 
if he is treated in the right way, according 
to a recent medical discovery. Extract 
from glands that lie behind the eyes of a 
toad found in the river and lake regions 
of China contains four chemical sub- 
stances that have a beneficial medical ef- 
fect. These substances were isolated at 
Johns Hopkins Medical School by Dr. H. 
Jensen and Dr. K. K. Chen, the Chinese 
chemist who produced from an old Chi- 
nese drug plant the drug ‘‘ephedrine,” 
now widely used in treating colds and hay 
fever. Two of the substances separated 
out of the toad’s glands were found to 
have an effect on the action of the heart, 
similar to that of digitalis, a drug now 
generally used to strengthen the heart 
muscle. The sonorous names “‘cinobufo- 
toxin” and ‘‘cinobufagin’” have been 
given to the new drugs. The first of these 
is so powerful that one thousandth of a 
gram (100 such doses would be required 
to equal the weight of a single bird seed) 
would kill an ordinary cat. 

Toad venom has for centuries been 
used in China to cure canker sores, sinus 
trouble, certain inflammations, tooth- 
ache, and bleeding gums. The venom 
proved effective in stopping bleeding and 
in draining infected sinuses, Dr. Chen 
found, because it contains a certain 
amount of adrenalin, the chemical sub- 
stance which raises blood pressure. 
Ordinarily this is extracted from the 
adrenal glands of animals. 
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HOSPITAL ON AIRSHIP MAY SWEEP PATIENTS 
ABOVE CLOUDS IN QUEST OF MORE SUNLIGHT 
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For persons suffering with tuberculosis, 
or just from nerves, will physicians soon 
prescribe a trip to the clouds in a flying 
clinic instead of a visit to the mountains? 

Not long ago Charles L. Julliot, 
French lawyer, proposed that airplanes or 
dirigibles transport such patients above 
the clouds. His suggestion, which America 
hears was approved by the medical 
faculties of France, called attention to the 
fact that high altitude and sunshine pro- 
duce well-known changes in the blood, in 
many cases beneficial. Add to this the 
natural exhilaration of an air trip, he says, 
and the effect might be even better than 
that of a mountain vacation (P. S. M., 
Mar. ’30, p. 34). 

Dr. Karl Arnstein, vice president and 
chief engineer of the Goodyear-Zeppelin 
Corporation, and the man in charge of 
building the Navy’s great new airships at 
Akron, O., has described for PopuLar 
SCIENCE MonrTHLY just how this hospital 
airship might be designed. The drawing 
of the “flying clinic’? shown above was 
prepared from data supplied by Dr. 
Arnstein. 

Like a huge blister, on top of the air- 
ship, would rise the aerial sanatorium, 
with suitable provision for the care and 
comfort of the patients. In that position 
it would receive the full benefits of sun- 
light. Its walls and roof would be studded 
with windows, the panes made of celluloid 
or some similar material which transmits 
the healthful rays of the sun. Glass 


would be ruled out because of the dan- 
ger of breaking and the added weight. 

In shape and probably in size the 
body of the airship would follow the de- 
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sign of the two 6,500,000-cubic-foot air- 
ships being built for the Navy. A hospital 
airship of this size would be able to stay 
aloft for weeks at a time. An airplane 
carried inside its hull could maintain 
communication with the ground and if 
necessary make trips for special medicines 
and supplies. 

The skipper of such an airship would 
maneuver his craft according to the 
weather. By cruising about to dodge 
storms, and soaring upward whenever 
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Diagram suggests nature 
of flying hospital of the 
future. Wards and rooms 
for patients are shown on 
upper side of the airship. 


clouds threatened to cut off 
its sunlight, a practically sta- 
ble and unchanging weather 
condition could be maintained. 


RADIO YARDSTICK KEEPS 
TAB ON 600 STATIONS 


A NEw “radio yardstick” installed at 
the United States Bureau of Standards, at 
Washington, D. C., keeps tabs on the 600 
broadcasting stations and thousands of 
other transmitting stations in the United 
States. It makes sure that each is broad- 
casting on the special wave length that 
has been officially assigned to it. It has 
an accuracy of one part ina million. 

Vibrating quartz crystals, housed under 
glass covers, are miniature broadcasting 
stations that emit waves of exceedingly 
exact frequency. These waves are taken 
as standard and compared electrically 
with those of commercial broadcasting 
stations. Any discrepancy between the 
two produces a whistle, and the musical 
pitch of the whistle is an exact measure 
of the amount by which the station is off 
its proper wave length. In order to keep 
the quartz crystals at a constant tempera- 
ture, ensuring their accuracy, they are 
housed in a heat-insulated chamber re- 
sembling an ice box. 





Six hundred broadcasting stations are tested by this radio yardstick installed in the radio laboratory 
of the Bureau of Standards. Dr. J. Dellinger, chief of the laboratory, inspects the crystal controller. 
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POWDER OPENS ’CHUTE 
THAT SUSTAINS PLANE 


GUNPOWDER opens the newest para- 
chute, designed to lower an entire plane 
safely to earth. In case of trouble, the 
pilot of a mail or transport plane pulls a 
convenient trigger. From the rear comes 
the sharp report of an explosion. A para- 
chute flutters from the plane. Its folds 
billow full of air, and in a second the 
entire plane is swinging gently to the 
ground. 

This device, invented by Ernest V. 
Stone, of Long Beach, Calif., was demon- 
strated recently with the aid of a dummy 
plane. Stone carried the dummy, a wood- 
en frame about five feet long, to the top 
of a high tower. A string was attached 
to the trigger, to operate it during the 
“plane’s” fall. Then the dummy was 
tossed from the tower. Instantly there 
was a puff of smoke and the parachute 
unfurled itself. 

To avoid any possibility of failure to 
be released, folds of the parachute are 
packed in six individual explosion 
chambers. The gunpowder in each is 
fired simultaneously at the pressing of 
the trigger, a specially-developed type of 
electric spark plug igniting it. 

This probably is the most radical of 
any parachute developed to sustain an 
entire airplane, but it is not the first one. 
Several experiments with giant plane- 
carrying parachutes, as large as seventy- 
two feet in diameter, have been made in 
California (P.S.M., Sept. ’28, p. 67; July 


’29, p. 26). The most recent test of para- - 
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At left, the parachute that 
is opened by an explosion 
is being packed in six sepa- 
rate chambers. At right, 
model plane thrown from 
tower is being gently low- 
ered to the ground by the 
blast-opened _ parachute. 





chuting a whole plane, at San Mateo, 
Calif., using twin ’chutes, nearly cost the 
life of the pilot when one of them became 
entangled with the plane (P.S.M., Feb. 
’30, p. 73). Stone’s new powder-driven 
‘chute is intended to obviate this danger. 


LINDBERGH CHARTS NEW 
COAST-TO-COAST ROUTE 


WHEN Col. Charles A. Lindbergh re- 


. cently flew from Glendale, Calif., to 


Roosevelt Field, N. Y., in fourteen hours 
and forty-five minutes, smashing all exist- 
ing coast-to-coast records, he opened a 
new lane to air traffic. The new airway is 
a course three miles above the earth, 
where favoring tail winds speed a racing 
plane. 

It was to test the existence of such 
winds at high altitudes that Colonel 
Lindbergh made his record-breaking 
dash. The entire trip was made between 
altitudes of 14,000 to 15,000 feet, which 
the famous pilot found free of storms 
and atmospheric disturbances. Mrs. Lind- 
bergh, a passenger on the flight, assisted 
in the navigation of the plane. 

The previous record for a coast-to- 
coast flight was seventeen hours and 
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Ernest V. Stone, inven- 
tor of a parachute to 
float whole plane, points 
out the spark plugs 
used to ignite pow- 
der and open ’chute. 


thirty-eight minutes, established last 
July by Capt. Frank M. Hawks in a 
nonstop coast-to-coast flight. In beating 
this mark Lindbergh demonstrated the 
curious fact that a transcontinental plane 
which makes one stop can better the time 
of a nonstop machine. He made one stop 
at Wichita, Kan., for fuel and oil, while 
Captain Hawks’s flight was without a 
stop. The reason for this apparent para- 
dox is that to cover the entire distance 
from coast to coast in one hop requires an 
excessive fuel load. By traveling lighter, 
Lindbergh attained an actual flying speed 
estimated at 170 miles an hour. 


OVERSHOES FOR PLANE 
LESSENS ICE DANGER 


RuBBER “‘overshoes,”’ designed to pre- 
vent formation of ice on the forward edge 
of a plane’s wings, were demonstrated 
successfully the other day at a Cleveland, 
Ohio, airport. The invention consists of 
a flattened strip of rubber tubing fas,- 
tened along the leading edge of the wings. 
Impregnated with oils, it tesists forma- 
tion of ice. A valve in’the cockpit will 
also inflate the tube with air, stretching 
it and breaking up layers of ice upon it. 
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TINY MOTOR AIDS GLIDER 
IN CROSS-COUNTRY TEST 


IN A GLIDER of thirty-six-foot wing 
spread, equipped with an auxiliary two- 
cylinder gasoline motor, Stanley C. Huff- 
man recently flew from Cincinnati, O., 
to New York City. He covered the 570 
miles—making one stop on the way for 
fuel—in ten hours. The trip cost him less 
than $10, he figured after measuring the 
gasoline and oil consumed. 

The-latest in gliding is these machines 
with tiny motors, to keep them aloft if 
the upward winds that glider pilots depend 
upon to sustain them should fail. Unlike 
motorless craft, they take the air under 
their own power without the aid of a tow. 
They are ideal craft for the man who 
wants to fly, but cannot afford to buy or 
to run a full-sized airplane, according to 
Kenneth M. Lane, chief engineer of the 
United States Department of Com- 
merce’s Aeronautics Branch. Safer for 
the novice to handle than a large air- 
plane, they may be landed at low speed 
with correspondingly less chance of 
accident. 

Several “powered gliders”’ of this type 
are already on the market. The machine 
which Huffman flew is only twenty-two 
feet long. It is said to take off after a run 
of fifteen or twenty feet on the ground, 
and to climb as easily as an ordinary air- 
plane. Like others of its type, it can soar 
for long distances with the thirty-horse- 
power motor shut off. 


CROYDON INSTALLS NEON 
LIGHTED WEATHER VANE 


A GIGANTIC, blazing red weather vane 
to guide pilots by night*to the landing 
field, and indicate the direction of the 
wind so that they will know from what 
angle to approach the field, has been set 
up recently at Croydon, England. The 
unusual contrivance is a huge metal “T”’ 
that swings with the wind on a large 
tripod base. It is equipped with powerful, 
red neon lights which are said to be able 
to pierce fog to a considerable distance. 
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Paul Gillespie, of New York City, in the powered glider, 


ready to take off on a trial flight from Roosevelt 


“DIVING BOMBER” ADDS 
NEW TERROR TO WAR 


A “DIVING BOMBER,”’ a type of airplane 
previously unheard-of in military circles, 
recently was seen at the United States 
Naval Air Station at Anacostia, D. C. 
Officers who watched the first demonstra- 
tion of the novel plane declared that it 
introduced a deadly new maneuver in 
aerial warfare. 

The machine, a special Martin bomber 
with a 1,000-pound bomb hung from its 
undercarriage, was taken to an elevation 
of 12,000 feet. Suddenly it dived straight 
for the earth at four miles a minute. It 
plunged downward for a mile. Then the 











Field. 








Huge T-shaped wind indicator which has been set up at the Croydon airport to guide pilots in landing. 
It is illuminated with powerful neon lights, which are said to penetrate blinding fog to some distance. 














A powered glider which flew from Cin- 
cinnati, Ohio, to New York is seen here 
over the city at the end of the flight. 


pilot easily pulled it back to a 
level keel. 

In actual warfare, Army men 
said, the pilot could dive straight 
at his target. A bomb released 
at that moment would hit its 
mark with deadly accuracy. 
Present style bombers are the 
slowest, heaviest, and unwield- 
iest of aircraft, and cannot dive 
rapidly. They fly along on a level course, 
and consequently cannot gage accurately 
where their bombs will fall. 

The new Martin bomber can maneuver 
with the fast fighting planes. 


REGULAR AIRSHIP TRIPS 
TO EUROPE BY 1932 


THE first commercial air line across the 
Atlantic seems assured of realization. It 
will be an airship line. A fleet of four 
dirigibles, Germany’s Graf Zeppelin and 
three more to be built, will open the new 
service in 1932, according to present plans 
of the financial group that is backing the 
project. 

The route will be from Baltimore, or 
some more southerly terminal in the 
United States, to Seville, Spain, whence 
airplanes will connect with the principal 
cities of Europe. A stop will be made at 
Bermuda. 

Passenger rates will be double steamer 
fare. The crossing from America to Spain 
should require only two days; the return 
trip westward would be one day longer. 

Two of the new airships for the service, 
modeled after those now being built for 
the Navy at Akron, O., would be con- 
structed in the United States, and one in 
Germany. These ships, with engines 
more powerful than any yet used in 
dirigibles, are laid out on drawing boards 
at the Goodyear-Zeppelin airship plant in 
Akron. Its president, Paul W. Litchfield, 
is also the president of the new trans- 
atlantic line. Among the group of finan- 
cial and industrial organizations backing 
the project are the United Aircraft and 
Transport Corporation and the Dornier 
airplane interests abroad. Airplane and 
airship will join in this enterprise. 
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COFFEE GRINDER RADIO DIAL—The heavy 
gloves worn by airplane pilots make it difficult for them 
to turn a delicate dial in picking up a radio station. 
This device, which looks like a coffee grinder, can be ad- 
justed, when mounted above the throttle, by knocking 
the handle around until the desired station is picked up. 
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HALTS WHIRLING PROPELLER—Blinking 
lights in this apparatus are adjusted to flash once 
every time the propeller comes around to the 
same position. Thus it appears almost to stand still, 
and its wobbles at high speed can be studied. It 
also watches and checks vibrating engine valves. 





























COMING OUT OF A TAIL SPIN—Only a wing 
tip stood between Gerhard Fieseler, Germany’s pre- 
mier flyer, and death the other day when he plunged 
toward theearth in a tail spin near Cassel, Germany. 
A photographer in another plane near by took 
this remarkable photo of the barrel-roll maneuver 
by means of which Fieseler pulled his craft out of 
the spin that threatened a fatal crash. After re- 
gaining control of the machine, he landed safely 
on the field none the worse for his narrow escape. 








LIGHT PLANE MOTOR—The 
new airplane engine at left, seen with 
its inventor, H. A. Beilgard, of Holly- 
wood, Calif., does not stick out into 
the air current, and so speeds up an 
airplane. Also it gives the pilot of 
the plane a chance for an unobstructed 
view ahead. It has a small facial area, 
its diameter being only thirty inches. 
It develops 500 horsepower with a 
weight of only 525 pounds, which 
makes it one of the lightest gasoline 
motors for its power yet designed. 














TURNTABLES FOR AIRPLANES—Croydon 
Airport, England, recently installed a turntable for 
airplanes. The device is not used merely to point 
a machine in a new direction, as planes can turn 
under their own power. It does the far more im- 
portant work of caecking up on the accuracy of the 
compass. When a plane is rolled on the table, it is 
turned until it points exactly north. Then the 
compass on the pilot’s instrument board is in- 
spected to see if it also registers due north. In 
this way any deviation can be corrected. Note the 
observer with compass directing the alignment of 
the airplane. The turntable is revolved by hand. 
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Millions Use New Covered Wagon 












One of the double-decked sleeper 
and diner buses which maintain 
regular through service between 
Los Angeles and San Francisco. 


ECLINING in com- 
fortable seats behind 
thick plate glass win- 


dows, 1,768,000,000 
passengers, a number almost 
equal to the population of 
the world, rode in motor 
buses along American high- 
ways in 1929. An outgrowth 
of the jitney craze of the 
years just before the war, the 
bus has taken the people of 
this country by storm and 
has become a vital factor in 
transportation. 

In the big cities, elaborate 
bus terminals, equipped with 
all the facilities of railroad 
stations and swarming day 





them 





By MICHEL MOK 


Fifty thousand high-powered buses 
now crisscross the country from 
coast to coast. 
1,768,000,000 persons in 1929. 
Economy and convenience make 
popular 


They carried 


with travelers. 














and night with travelers, are 
springing up like mushrooms. 
Only about a month ago, the 
new Central Union Bus Ter- 
minal, the largest and most up-to-date in- 
door motor coach depot in the United 
States, was opened in the Times Square 
section of New York City. 

The unique feature of this station is a 
huge turntable, operated electrically, by 
means of which ten buses can be loaded 
and unloaded simultaneously. Eventu- 
ally, two hundred and fifty of the mod- 
ern covered wagons belonging to eight 
companies covering every part of the 
country will be handled daily in the de- 
pot, which occupies almost the entire 
ground floor of the twenty-three-story 
Hotel Dixie. 

The establishment of this seventh large 
bus terminal in mid-town New York is 
one of several indications of the tremen- 
dous growth of bus travel. Long-distance 
bus transportation is a development of 
the last two or three years; coast-to-coast 
connections are even more recent. Curi- 
ously enough, that is about the same 


period that saw aviation come into its 
own. While swift, spectacular air routes 
were being opened for the comparative 
few, the slower but none the less romantic 
road cruisers penetrated practically every 
highway in America for the convenience of 
millions. 

Today the United States is bus-minded. 
Close to 50,000 motor coaches operated 
by 6,000 independent bus companies 
and the railroads are now on the roads. 
Almost an equal number serve for the 
transportation of children to schools 
in rural communities. Last year, every 
man, woman, and child in the United 
States made ‘an average of fifteen trips 
on revenue buses only. 

These figures become all the more im- 
pressive when it is considered that the 
first primitive motor bus to be operated 
on a regular route in the Western Hemis- 
phere lumbered up Fifth Avenue, New 
York, just twenty years ago. Now you 


Here is the modern stagecoach, ready for a trip. This is one of the latest type transcontinental parlor 
motor coaches that are now used to carry passengers from Atlantic to Pacific, making the trip in six days. 


may travel from the Atlantic to the Pa- 
cific in Pullman chaircar type buses in 
five days and twenty-two hours. Crack 
train service takes four days. 


UT that is not all. The crude contrap- 
tion that frightened the cab horses on 
Fifth Avenue in 1910 has grown into a 
sleek, streamlined, 175-horsepower rolling 
hotel. Huge sleeper buses, equipped with 
berths, washbowls, lavatories, and _ res- 
taurant service for twenty-six passengers, 
have been in regular operation between 
San Francisco and Los Angeles for about 
a year. On May 1, a similar service was 
established between Chicago and Detroit 
and between St. Louis and Kansas City. 
In the East, sleeper buses were run ex- 
perimentally in the spring of last year be- 
tween Cleveland, O., and Buffalo, N. Y. 
The service, however, proved unprofit- 
able to the Greyhound Lines, which con- 
ducted it, and was discontinued. 
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Service is of prime impor- 
tance to the modern stage 
coach. At left, a motor is 
swinging at the end of the 
crane ready to go into bus. 


Brakes are a big factor of 
safety to the speedy bus, 
and frequent thorough in- 
spection is given them. 
Below, a brake newly ad- 
justed is being tested. 














The same company, a few weeks ago, 
made a new arrangement for those who 
wish to travel by bus in the daytime but 
do not want to doze in reclining bus seats 
at night or lose time by stopping at hotels. 
In conjunction with the Pennsylvania 
Railroad, it created a coédrdinated bus- 
rail-sleeper service. Thus, for example, 
one now may leave New York City by 
bus at noon, arrive in Harrisburg, Pa., at 
8:15 at night, there change to a Pullman 
berth, leave Lima, O., by bus at 11:05 
next morning, and arrive in Chicago at 
6:40 that evening. 


HE fare for this New York-Chicago 

trip is $32.18. Using the railroad all the 
way through, the journey would cost a 
traveler $41.70, nine dollars of which 
would be for his berth. In other words, 
the cost of the combined bus-Pullman 
service is just about that of day coach 
travel on the train. But the trip by the 
new system takes thirty hours and forty 
minutes, while the train time ranges from 
twenty to twenty-six hours. 

The cheapness of bus travel is, of course, 
one of the main reasons for its popularity. 
Here are some random examples of fares 
charged from New York City by one of 
the leading companies: To Cleveland, 
$12.50; to St. Louis, $23; to Milwaukee, 
$23; to Chicago, $20.50; to Detroit, $16; 
to Denver, $41.50; to Indianapolis, $18; 
to Omaha, $31.50; to Niagara Falls, $10; 
to Boston, $4; to Portland, Me., $6.50; to 
San Francisco, $74. 

In a majority of cases, the rate is about 
two thirds of the regular train fare with- 
out sleepers. On the other hand, the rail- 
road generally takes only two thirds of 
the time it requires a bus to make a given 
trip. Hence, bus travel is ideal for those 


who have plenty of time to reach their 
destination and wish to save money. 


t bes matter of price is not the only 
advantage of bus riding. Buses go to 
hundreds of places not easily accessible 
by train. Today, there is scarcely a coun- 
try store, desert camp, or mountain 
hamlet that cannot be reached by bus. 
Moreover, in cases where small towns are 
linked both by a railroad and a bus line, 
it frequently happens that buses run 
oftener. Thus buses not only are conven- 
ient for out-of-the-way travel but also 
offer the tourist a splendid chance, 
denied all but the automobilist and the 
hiker, to see every nook and cranny of the 
country and its people at work and at 
play. 

Then, too, strange as it may seem to 
some, there actually are thousands of 
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people who, in this age of ever-increasing 
speeds, prefer a leisurely mode of travel. 
As a matter of fact, this comparatively 
new form of transportation has created a 
new type of passenger. Here is a descrip- 
tion of this traveler by Grover W. Giiroy, 
chief dispatcher of the Greyhound Lines 
at New York City. Gilroy knows his man, 
for he carried him over thousands of miles 
of road in the six years he worked as a bus 
driver before being promoted to his 
present job. 

“Your bus passenger,” Gilroy told me, 
“is an entirely different fellow 
from a traveler on a train. He 
is not pressed for time; else he 
wouldn’t be on a bus. Seven 
times out of ten he is out for 
pleasure. So, it stands to rea- 
son that he isn’t under any 
strain, and he’s determined to 
make things as pleasant as pos- 
sible for himself and everybody 
else. 


- UNDREDS of times I 

have left a terminal with 
a load of perfect strangers who 
were like one big family by the 
time we got to the other end of 
the line. It’s like people on a 
ship, I guess. They chat, they 
swap stories, they sing, they 
play the ukulele. At rest stops, 
where we halt for ten or fifteen 
minutes for refreshments, they 
get further acquainted. And in 
time of trouble, they are with 
the driver to a man. The few 
times I’ve been pinched for 
speeding, they not only razzed 
the cops but passed around the 
hat and raised my fines among themselves. 
And when you have a blow-out, there are 
always men on the bus who know about 
cars and volunteer to help you change. 
You never need to ask.” 

On a recent trip I took on a night bus of 
the New England Transportation Com- 
pany from New York City to New Haven, 
Conn., I had a chance to observe that a 
modern motor bus is, indeed, a miniature 
democracy on wheels. True, there were 
no blow-outs or cops to test the loyalty of 
the passengers to the driver. But by the 
time we had left the city, most of the oc- 
cupants of the bus had become more or 
less acquainted. Men talked politics; 
swapped Army experiences. Someone, in 
a low voice and tentative manner, started 
an old song, and soon some of America’s 
favorite barber shop ballads, in close 
harmony, floated (Continued on page 127) 





Courtesy Bus Transportation 


The engine overhaul department of the largest service plant in the world, located in Philadelphia, Pa. In this shop the motors 
are put in condition to insure the management that each will give ninety thousand miles of consecutive operation on the highways. 
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Picking a Gliding Site 
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How wind and heat cause rising air currents 
strong enough to carry a sailplane aloft. 


By 


EDWIN W. TEALE 


NY sloping hill that is free from 
A trees, brush, fences, and other 
obstructions is suitable for ordinary 
gliding. For beginners, only gentle slopes 
should be used. The height of gliding 
hills ranges from ten to a hundred and 
fifty feet. A practice hill does not have 
to be high. For instance, William B. 
Stout, airplane designer and general 
manager of the airplane division of the 
Ford Motor Company, has taken up 
gliding and flies his machine from a small 
knoll near his home in Detroit. Recently 
he made a thirty-second hop from this 
little hill, qualifying for a _ third-class 
glider pilot’s license. 

The ideal gliding spot is a high knoll 
with slopes that face in all directions so 
that the glider can take off into the wind 
no matter from which direction it blows. 
Otto Lilienthal, the great German pio- 
neer, had an artificial hill of this type 
made in the middle of a level field. At 
the top of the great mound he dug a cave 
to form the “‘hangar’”’ in which he stored 
his batlike machines. While few modern 
glider enthusiasts can afford artificial 
hills from which to fly, they can often find 
natural ones that slope in several direc- 
tions. Ifnot, an elevation that faces the 
prevailing wind should be selected. 


wr the finding of a gliding place 
is relatively simple, the require- 
ments for soaring territory are much 
more difficult to fill. A horseshoe-shaped 
range of hills or sand dunes with the 
concave side facing the prevailing wind 
forms an ideal soaring place. Here, the 
wind striking the sides of the ridges is 
deflected upward in a strong rising current 
that carries the sailplanes aloft. By 
jockeying the light craft from one rising 
air current to another, the pilot may suc- 
ceed in soaring for hours at a time, ap- 


parently defying gravity. Thus, Her- 
Y Mee : 
f t 7 * 





THOUGH ALWAYS GLIDING DOWNWARD, THE 

MACHINE IS CARRIED UP BY AIR CURRENTS 

FASTER THAN IT DESCENDS (GLIDING ANGLE 
GREATLY EXAGGERATED) 


mann Dinort, German holder of the 
world’s endurance record, sailed over 
the sand dunes of the Baltic seacoast 
for fourteen hours and forty-six min- 
utes, and Kronfeld, the Austrian soarer, 
climbed 7,000 feet and flew more 
than ninety miles across country, with- 
out a motor. 


()}= of the spots that most thor- 
oughly meets the requirements 
for soaring is at Rossitten, northeast 
Prussia, Germany. Here the longest 
motorless flights have been made and 
here a famous gliding and soaring 
school is run. A long half-moon, 
formed by a chain of high sand dunes, 
extends out into the Baltic Sea. The pre- 
vailing wind sweeps inshore and strikes 
the dunes. If the wind shifts slightly it is 
still blowing into the half-moon and the 
pilot does not have to land, as is the case 
when he is flying over a straight ridge and 
the wind veers. The Rossitten dunes are 
from 130 to 150 feet high and drop at an 
abrupt angle to the water’s edge. 
Because of the soft sand, into which 
the keels of the gliders often sink six in- 
ches on landing, special greased runways 
have been constructed for starting from 
these dunes. Several men stretch out the 
rubber cable attached to the glider’s nose 
while others hold back on the tail. At 
the pilot’s command, those in the rear let 
go and the light machine shoots into the 
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TO MAKE THE MOST OF UPCURRENT, 
SAILPLANES SPIRAL WITHIN LIMITS 
OF COLUMN OF AIR 


rising air currents. As the glider rapidly 
sails aloft, the cable drops from its nose. 

Even more famous than the dunes of 
the Baltic, as a soaring ground, are the 
Rhoen Mountains, where the annual 
motorless flying meet is held. The highest 
peak, Mount Wasserkuppe, towers about 
2,000 feet above the plain to the north 
and is surrounded by smaller hills. 


ILOTS who take off from the side of 

this mountain often are carried more 
than 1,000 feet above its peak by the 
strong air currents. One sailplane pilot 
took. off from the side of this mountain 
and a few minutes later landed at its top. 
It was from this peak that Johannes 
Nehring, then the youngest on the 
Darmstadt College glider team, won a 
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Rolling hills and rising currents needed to make your sailplane 
ride the wings of the wind. This article tells in detail what to 
look for in slope and elevation when choosing your launching field. 
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SAILPLANE. 1 to 20 


MINIMUM GLIDING ANGLE OF SAILPLANE AND MOTOR PLANE 
COMPARED 
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GLIDER SNAPPED 
INTO THE AIR 





MEN HOLDING GLIDER IN POSITION 
TILL RELEASE SIGNAL tS GIVEN 


i 
Nehring describes his flight. “TI see a 
huge cloud approaching from the west. 


Get ready! The cloud brings wind, six or 
_7*—~ RUBBER seven meters a second. ‘Haul away!’ 
eS oe 











: oO SHOCK CORD Five men on either shank of a wedge to 

oe > th CAUNCHI IN the right and left haul on the rubber 

Se f es gum OFF HOOK towline. ‘Let her go!’ The crew holding 

f if Diagram of  sailplane the tail let go and like a catapult I shoot 

, ‘ se how it is over the heads of thestarters into the-air, 
aunched and how it is ° r ° 

GROUND CREW STRETCHING contssiind in the okt by The ascent is remarkably rapid. I direct 

an TO RIGHT pilot seated in cockpit. the plane almost straight toward the 

Milseburg and cover the six kilometer 

prize in 1926 by a remarkable flight glide with a loss in elevation of 240 me- 

over a predetermined course. He had ters. In two figure-eight curves I regain 

ba Sewing to fly to the Milseburg, an ancient 100 meters and start on my return flight. 

AUTOMOBILE rock castle about seven miles from the “Coming to the Abtsroda Valley, I 

Wasserkuppe, circleit,andthenreturn find myself 150 meters below my starting 

eames to his starting point powered by air elevation. The little Weiherkuppe to my 


currents. His thrilling story of how he _ left is my last hope. In this horseshoe- 
__& won this battle with gravity, by jock- shaped corner, in which the wind is blow- 
Begg ig ara eying from one rising current to an-_ ing as in a chimney, I once more gain 





MOTOR BOAT other, illustrates the fascinating pos- eighty meters. Now I venture to jump 
sibilities of motorless flight. over the valley to reach the west ridge of 
Se, re “T mount the plane, strap myselfin, the Wasserkuppe. I notice the wind is 
— test the rudder and make ready,” dying down. (Continued on page 122 
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A Ten-Mile Storage Battery 
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Big reservoir takes load 
off electric company’s 
engines. Only system of 
the kind in this country. 


OW to store reserve power for daily 
peak loads and seasonal shortage 
of water was a problem the Con- 

necticut Electric Light and Power 
Company solved by erecting a unique 
plant near New Milford, Conn.—a sort 
of gigantic electric storage battery. By 
pumping water uphill and then letting it 
flow down again through a water turbine 
and generator, this power station can 
store more electricity than all the storage 
batteries of all the automobiles in the 
United States put together. It is the 
first large plant of its kind ever built in 
this country, although the idea has been 
applied successfully in Germany (P.S.M., 
Apr. ’30, p. 50). 

Surplus electricity from a steam-power 
plant at Devon, Conn., forty-five miles 
away, charges this giant storage battery 
by pumping water into a reservoir. 


When power is abundant, the Devon. 


plant runs two 8,100-horsepower pumps 
that raise water from the Housatonic 
River, beside the power station, to the 
storage reservoir, 230 feet above. 

A tapering pipe starts at the power 
house as an eleven-inch penstock and 
widens to a fifteen-foot conduit of wooden 
staves. Up this pipe line the water travels 
to fill the reservoir, ten miles long. 
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This diagrammatic expla- 
nation of photo above gives 
clear idea of how water is 


reservoir from which it 
is released to turn big tur- 
bines that generate current 
for the Connecticut Light 
and Power Company. Ar- 
rangement of: engines, 
pumps, and pipes is also 
indicated in the diagram. 

















When Connecticut needs more power, 
gates at the reservoir are opened. The 
water rushes downhill through the same 
penstock that raised it. At the power 
house, valves divert it through a water 
turbine that drives a 44,000-horsepower 
generator. 

Thus at “peak” hours, electricity from 
the dynamo is fed back into the power 
network that supplies the state. Not 





only at certain times of day, but from 
week to week this “power storage” 
produces startling economies. Many of 
the power stations of the state use water 
power, which varies considerably with 
the seasonal flow of the rivers. 

So efficient is this great “‘storage bat- 
tery”? that it delivers sixty-one horse- 
power for every hundred horsepower that 
is used to pump water, 
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News, pictures, and brief bits about unusual people, places, and 
things from all parts of the world are shown on the following pages. 




























AMERICA’S CUP DEFENDER 
GETS 168-FOOT -MAST 


WHEN the pride of America’s yachts 
meets the British challenger off Narragan- 
sett Bay, R. I., next September to decide 
whether the United States will retain the 
famous America’s Cup, the contest prom- 
ises to be a “Battle of tie Masts.” 

First of the defenders to take the water, 
the 121-foot Enterprise has just been 
fitted with her enormous 168-foot mast. 
Three others, the Whirlwind, Yankee, 
and IWeetamoe, have masts more than 
160 feet high. From the four, the yacht 
will be chosen that will race the British 
challenger, Sir Thomas Lipton’s Sham- 
rock V, a photograph of which appears 
on the following page. This craft will 
use a 150-foot mast with a ten-foot top- 
mast; the huge spar will arrive here on 
the deck of a steamship while the yacht 
itself will cross the Atlantic under a less 
spectacular, but more seaworthy, rig. 

Veteran yachtsmen consider masts of 
this size revolutionary. Yet they and the 
sails they carry are declared to be the 
outcome of scientific study of wind action 
on sails and airplane wings. This year, for 
the first time in a race for the America’s 
Cup, all of the racers have adopted the 
Marconi rig, in which a single narrow 
mainsail tapers from the boom to the 
tip of the mast. This replaces the gaff- 
headed lower sail, used together with 
a triangular topsail, which was formerly 
the conventional rig. The new type of 
sail, installed upon the giant masts, is 
expected to give the racers exceptional 





The cup defender Enterprise, 121 feet long, under 

full sail. Note the Marconi rig, in which the mainsail 

tapers from boom to top of mast without a topsail. 
. 


At left, the 168-foot hollow mast made for the 
American yacht Enterprise, which, above, is 
shown sliding down the ways at Narragansett 
Bay, where it may race Shamrock V next fall. 


speed, since it is aerodynamically superior 
to any that has been used before. 

Handling this great expanse of canvas, 
7,500 square feet of it in the Enterprise, 
is now done by machinery. Power hoists, 
below deck, have been used before to raise 
sails. This year, however, the yacht- 
builders are going a step farther. While 
the yacht is traveling under sail, a power 
winch beneath the deck will take the place 
of the ten or a dozen men formerly re- 
quired to handle the sheets. Hitherto the 
deck of a racing yacht was a place where 
a husky crew strained in a tug-of-war to 
haul in the boom. Now a mate stands on 
deck and barks orders down a hatch—and 
machinery does the work. 

The trophy for which the yachts will 
race has been held by the United States 
since 1851, when a certain Commodore 
Stevens offered to race his yacht, the 
America, “against any number of schoon- 
ers belonging to any of the yacht 
squadrons in the kingdom,”’ pro- 
vided there should be at least a 

six-knot breeze. The 101- 
foot America triumphed 
over seventeen crack racers 
of the Royal Yacht Squad- 
ron. Since that time forty- 
eight boats have competed 
for the trophy which this 
country still holds. In 1871 
the present rule was adopted that makes 
the race between only two yachts. 
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The size of this gigantic crank shaft, which is fifty feet long and which weighs fifteen tons, can be judged from the compara- 





50-FOOT CRANK SHAFT 
BUILT IN GERMANY 


A MONSTER crank shaft, that makes the 
ordinary automobile variety look like a 
part for a toy, has recently been made 
at a steel works in Dortmund, Germany. 

Fifty feet long and fifteen tons in 


tive size of the man who is standing in front of it. The shaft, made in Germany, will be built into a motor ship and sent to Japan. 


weight, it would require a gasoline engine 
operating a motor car as long as a city 
block to satisfy its driving capacity, ac- 
cording to the proportionate lengths of 
the crank shaft and body of an automobile 
of average size. 

The giant shaft is to be built into the 
hold of a new ocean-going motor ship and 
then delivered to a customer in Japan. 








LIPTON’S NEW SHAMROCK 
SMALL BUT MAY BE FAST 


Str Tuomas Lipton’s yacht Sham- 
rock V, British challenger in the Ameri- 
ca’s Cup race to be held in September 
off Rhode Island, recently slid down the 
ways at her birthplace of Gosport, Eng- 
land. The photograph above shows her 
just after the launching, which occurred 
on the same day as that of the Enter- 
prise, first of American cup defenders, 
described on the preceding page. 

The Shamrock V is smaller than any of 
the four defense boats except the Enter- 
prise. The deck measurement of the 
British aspirant is less than that of any 
other entry. Her overhanging ends are 
shorter, and she has less beam. Charles 
E. Nicholson, designer, is counting on 
her large sail spread to drive her at record 
speed. The Shamrock V will perform 
best, he believes, in light to moderate 
breezes rather than in a blow. 

One of the noteworthy parts of the 
British challenger is her mast, a 152%- 
foot spar which is to be brought over here 
separately. It is hollow, being built of 


many pieces of silver spruce glued to- 
gether, and probably weighs only three 
fifths as much as the solid staff of a 
typical yacht in the international twenty- 
four meter (approximately seventy-eight 
feet) class. 








$10,000,000 CRUISER 
IS NEW FLAGSHIP 


ONLY the buoy-shaped framework of a 
rudimentary conning tower and a few 
heavy winches set about the gunwales 
would have hinted to visitors in the Mare 
Island Navy Yard, California, a short 
time ago, that the steel structure they 
saw raised on a scaffolding was a large 
cruiser nearing completion. She was the 
Chicago, now christened as the flagship of 
the United States cruiser fleet, and built 
at a cost of $10,000,000. 

The Chicago, one of a series of sister 
ships, has a length of 570 feet, with a 
sixty-five foot beam. Turbine engines 
developing 107,000 horsepower, turning 
four shafts and four propellers to create 
a cruising speed of thirty-two and a 
half knots, comprise the power plant. 

Typical of the unarmored scouts which 
the Government builds for cruiser service, 
the Chicago is a far cry from her ancestor 
of Civil War days, the Wampanoag. This 
was a 4,000-ton steam frigate that as- 
tounded the world by maintaining a speed 
of almost eighteen knots for twenty-four 
hours. Today the average cruiser in the 
Navy is able to run thirty-five to forty 
knots without difficulty. 
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This is the way the Chicago, new flagship of the American cruiser fleet, looked while being 
built at the Mare Island Navy Yard, Calif. 





Finished, it will carry 25 officers, 300 men. 
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OLD MOSAIC ART ON NEW CHIMNEYS 


THE ancient art of “mosaic’’—that is, 
creating murals and floor pictures out of 
thousands of stone or glass chips—has 
been revived in the twentieth century. 
Believed to have originated with 
the Egyptians, the art reached 
its highest development in Greece 
and Rome. In 1840 mosaic work 
took a fresh start, and in Germany 
today it is a growing industry. 
Chemistry, expert draftsmanship, 
and various tile-making processes 
all play a part in the fashioning of 
a modern mosaic. 

Glass, marble, or tile products 
may be used as the basis for the 
myriad tiny bricks of which the 
mosaic is made. The color variety 
used embraces almost ali shades and 
tints, there being some 1,300 or 
1,400 different tones adapted to 
the work. In the early days, the 
little tiles composing a picture were 
laid in place with painful precision. 
The modern method is less tedious. 
The artist’s design is traced on 
paper laid out in great sheets on the 
floor. The bits of glass or tile are 
then glued to the paper, making 
the mosaic a movable unit. After 
this has been done it may be trans- 
ferred to the wall or floor space in- 
tended for decoration. 

Both metal and glass enamels 
are used for the mosaic tiles. Metal 
enamels are made by placing pieces 
of metal leaf (gold, silver, and 
others) on a glass base, running a 
film of glass over them, and fusing 
them in a furnace. 


GIRL ASKS CONGRESS TO 
PROTECT HER DESIGNS 


DESIGNING footwear is just as worthy 


to rank among the arts as any other craft, 
maintains Mary E. Bendelari, of Paris 
and New York, who is one of the most 
prominent artisans in her sphere. Only 
twenty-seven years old, she has assumed 
the responsibility of placing before the 





Mary E. Bendelari, of Paris and New York, has asked Congress 
for a law sothat her original designs for footwear can be patented. 
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Thousands of mosaics are 
being set into this huge 
picture. The tiny colored 
tiles are now widely used 
for decorating buildings. 





At left, a tall chimney 
set from top to bottom with 
thousands of mosaics done 
in the modern style. At 
right, fingers as deft as 
those of a surgeon are need- 
ed to fit the tiles perfectly. 


members of Congress 
a resolution to per- 
mit the patenting 
of designs for foot- 
gear. The intricate 
geometrical patterns 
for adorning shoes 
and slippers made by 
those of her craft, this young designer 
feels, have as much right to be guarded 
against imitation as have the plans of the 
engineer or the inventions of the me- 
chanic. She is seen below at work. 


PARENT’S BLOOD ENDS 
MEASLES IN CHILD 


PARENTS who are willing to give their 
children a little of their blood can not only 
cure them of measles 
but endow them with 
a lifelong immunity 
to the disease. This 
is the conclusion of 
Dr. Shirley Wynne, 
Commissioner of 
Health for New York 
City. 

Injections of blood 
serum from convales- 
cents of measles have 
been used to immun- 
ize infants and chil- 
dren against the dis- 
ease. But this is a 
feeble source of serum 
at best. Dr. William 
H. Park, Director of 
the Laboratories of 
the New York Health 
Department, states 
that the use of par- 
ents’ blood for im- 
munization purposes 
is a solution of the 
problem. 
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FIND MILLION-YEAR-OLD 
TRACK OF GIANT BEAST 


A MAMMOTH footprint for geological 
detectives to decipher has been found in 
a clay bed near Woodbridge, N. J. 
It may be anywhere from five million to 
fifty million years old, says Dr. Albert 
Orion Hayes, curator of the Rutgers Uni- 
versity Museum, and probably belongs 
to a dinosaur of the Cretaceous period. 
If that is true, this lizard monster, who 
walked like a kangaroo, slipped in the 
clay bed and left his footprint for evidence 
somewhere around the time that most of 
the coal in the United States was being 
stamped by tremendous geological forces 
from early vegetation. 

What may have happened, Dr. Hayes 
suggests, is that the dinosaur came lum- 
bering across the clay bed at full tilt and 
struck an area of shallow water where his 
feet sank into the clay. Sand drifted in 
and covered the place with a protective 
layer fifteen feet deep, which has pre- 
served the unique geological clue. The 
footprint measured twenty inches from 
toe to toe, and was as long as it was wide. 
It was about three inches deep. 

In order to transfer the precious clay 
document to the Rutgers Museum near 
by, where it could be permanently pre- 
served, a block of earth a yard square con- 
taining the footprint was dug out. The 
top of the block was then sliced off with 
cutting wire and the clay plate thus made 
taken to the museum, where it was dried. 

Dr. Barnum Brown, of the American 
Museum of Natural History, an authority 
on dinosaurs, said that this was the first 
dinosaur footprint of the Cretaceous 
period to be discovered in the eastern 
portion of the United States. 





When the lion lies down with the 
lamb—or maybe this cat and mouse 
really are on friendly terms and 
Pussy has no idea of following her 
natural bent. It’s a fact that sur- 
prising intimacies do spring up 
between animals born to be enemies 
and of course this may be a case 
of that kind. Still the mouse better 
watch his step and take no chances. 
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What’s a chameleon, more or less, to a_ hard 
shelled old tortoise? If the little one is all tired 
out, and if speed is no object, he couldn’t do 
better than make use of the big, lumbering turtle. 
At times animals do seem to have kindly feelings 
toward each other. Note the likeness in the heads. 


Strange 
Friendships Among 
Animals 


Not at all like cats and dogs are these pets feeding. Each ap- 
pears likely to get a fair share of food, including the lamb, 
though it’s hard to say just how long the peace pact will last. 


Here a matter of dividing a dinner with the chicks seems to find the cat 
undecided. It may amaze those not familiar with the ways of animals 
to see that the cat doesn’t take the chickens in place of the milk, but 
it’s a long time since kittie’s ancestors stalked the jungle for food. 


This dachshund has chummed up with a baby pig and 
the two have become inseparable in spite of the fact that 
for centuries dogs and pigs have hated each other for 
no apparent reason. These two, laying aside the age-old 


In general, instinct should make this rhinoceros hate the sight of an intruding 
deer, but this baby forgot its ancient animosity and consented to share its 
dinner with an enemy, though rhino obviously is occupying considerably 
more than half of the basin. It’s likely that hunger drove these two together 


grudge, are setting the others an excellent example. and that after digesting their meals they’ll call off the truce and quarrel. 
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Just Like Their Ancestors 


Age-old methods of work and cure still 









practiced by primitive tribes in spite 


of the wide use of mechanical marvels. 


a. 


Reh ee 


Natives of Ceylon continue to drill pearls in this ancient 
way. The method is so old that its origin is lost in the 
mists of antiquity, but no worker could be induced to 
discard it in favor of a more efficient, up-to-date process. 
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Driving out an evil spirit. An earache or a pain in the stomach 
is enough to make a native of Zululand, Africa, think he is 
possessed. Then the witch doctor gets busy in the old, old way. 


-_ 
~ 2 


This is not one of the pipes of Lucknow, but it is a silversmith of that city in 
India working at his trade in the same surroundings and with the same tools 
that were old in the Far East when northern Europe was still a wilderness. 





Probably this Russian 
woman, right, never heard 


This is a really progressive wood turn- of an electric washing ma- 
er among the Uzbegs of the Caucasus chine or even of a washtub. 
Mountains. The tools he is using may She is doing her washing in 
seem primitive to you, but they are the way her ancestors did 
the latest thing to him in spite of it hundreds of years ago. A 
the fact that they are exactly the shallow tub, a pot, and a 
Same as were used by his great, great fire can, with the baby 
grandfather. The Uzbegs are reputed near at hand, are all that 





to be of ancient Turkish ancestry. she needs for a big day. 





PULPIT SERVES 
AS TOOL BOX 


A UNIQUE pulpit that 
plays a dual role, either as 
a Bible rest or preaching 
desk for religious services, 
or as a tool cabinet, has 
recently been designed by 
Captain Charlies Stratford 
of the Salvation Army in 
Washington, D. C. 

The pulpit opens at the 
back and reveals a tool box equipped with 
all the implements needed to carry on a 
course in manual training and carpentry. 
Stratford conducts classes in wood carving. 


PROPOSED NEW CALENDAR 
IS 4,000 YEARS OLD 


THOSE who propose a revised calendar 
are four thousand years behind time, 
according to Professor Arthur Posnansky, 
a German authority on obscure civiliza- 
tions of the ancient world. 

On a broad plateau touching the bound- 
ary line between Peru and Bolivia and 
overlooking Titicaca, the largest lake in 
South America, there lived, four thousand 
or more years ago, a mysterious people 
who raised enormous temples and ad- 
justed their lives to a calendar of twelve 
months divided into three ten-day weeks. 
The actual calendar as written by the 
savant priests of the ancient race has 
been discovered by Professor Posnansky, 
who is in Bolivia exploring the relics of the 
Tiahuanacans. 

The odd days of the year were ap- 
parently devoted to holidays or sun wor- 
ship, the professor says, and the calendar 
was far more practical than that of the 
present day. 

Although the Tiahuanacans are be- 
lieved to have flourished at. the same 
time as the Egyptians, it is difficult: to 
trace their history, since they are un- 
known to contemporary Peruvians. The 
colossal stone structures built by the 
strange race are filled with huge monu- 
ments and statues, and enhanced by 
elaborately carved doorways. The remains 
are considered in many respects to be 
among the most interesting of archeologi- 
cal records discovered in America. 
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GERMAN PUBLIC GETS 
ART WORKS CHEAP 


Lovers of the archeological treasures 
of the past may now have these relics as 
household ornaments in Berlin, Germany. 
In the great Berlin Museum, a special de- 
partment has been set aside in which 
sculptors devote their time exclusively to 
modeling in plaster reproductions of 
ancient pieces of sculpture, stonework, 
domestic implements, and various other 
reminders of bygone civilizations. Heads 
of Egyptian Pharaohs, Roman busts, 
Greek statues, or Etruscan vases are 





German sculptor making a copy of the head of Queen Nefretete, 
mother-in-law of the Egyptian King Tut. Colors are reproduced. 


typical of the ancient objects that are 
faithfully reproduced. 

Being modeled in cheap compositions 
such as plaster or clay, they can be offered 
to the public at prices so low that even 
the poorest can afford to have them. In 
the name of art, many famous and popu- 
lar German sculptors have offered their 
services to the Museum free of charge in 
order that the poorer classes of their 
countrymen may have these art objects 
to decorate their homes with. 


EIGHT-FOOT GRAF ZEP 
FLIES 1,800 MILES 


A MODEL-MAKING enthusiast of Toronto, 
Canada, recently built an eight-foot re- 
production of the Graf Zeppelin, filled it 
with gas, put a note in it asking the finder 
to communicate with him, and launched 
it. Watching it disappear over the trees, 
his friends told him he would never hear 
of it again, that he would have nothing 
to show for his pains. Many days later a 
note came from a trapper, camped near 
Fernie, British Columbia. He had picked 
up the model dirigible after it had trav- 
eled approximately 1,800 miles. 


PARIS CONCERT HALL HAS 
GIANT PIPE ORGAN 


Music from 4,800 pipes filled the huge 
Salle Pleyel, a Paris concert hall, recently, 
when a new giant organ was put into use. 
With its seventy-one stops, it is not the 
greatest organ in France, for that of the 
Saint-Sulpice Church in Paris has one 
hundred and that of the Notre Dame 
Cathedral eighty-six, but it is believed to 
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be the largest organ ever placed in a con- 
cert hall. 

Built by the famous house of Cavaillé- 
Coll, the organ’s mechanism is electro- 
pneumatic. Its concealed machinery is 
controlled by 750 wires contained in one 
cable connecting the instrument with a 
chamber under the stage. These wires 
have a combined length of 182 kilometers, 
or almost 113 miles. Each stop and reg- 
ister is provided with an automatic signal 
light that flashes on when a stop or 
register is used, to facilitate the work of 
the organist who is seated at the console 
in the darkened auditorium. 


STATIC FORECASTS MAY 
HELP RADIO FANS 


OLD MAN STATIC, bane of radio fans, may 
soon be prophesied just as the weather 
is. Daily reports of magnetic disturb- 
ances would tell the listener what sort 
of radio reception to expect for a coming 
period. 

This is the proposal to be offered at the 
forthcoming meeting at Stockholm, in 
August, of the International Geodetic 
Survey’s section on earth magnetism and 
electricity. According to the plan sug- 
gested, reports of daily magnetic storms, 
which are frequent offenders as static pro- 
ducers, would be broadcast at the same 
time as the usual weather reports. 


SUNLIGHT KEEPS CANDY 
FREE FROM GERMS 


Canby needs sunlight and fresh air to 
keep free of disease germs, just as human 
beings do. The new transparent wrappers 
for candy, made of paper treated with 
certain chemicals, act like good windows 
in a home, letting in light and keeping 
candy healthy. This statement is con- 
tained in an announcement by Prof. K. 
Driml, of the Institute of Hygiene of 
Masaryk University at Brno, Czecho- 
Slovakia, who finds that candy, if it is not 





Just a few of the 4,800 pipes in the giant 
organ now being used in a Paris concert hall. 
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to be a germ-carrying menace, must re- 
main dry. 

Tin foil and other metallic coverings 
which shut out light and air from the 
candy, he says, may sometimes provide 
a happy hunting ground for microbes, 
who love to stay where it is dark and 
damp. Snug and moist under a protective 
tent of tin foil, they may live indefinitely. 
But where things are thoroughly dry, the 
professor says, the germs disappear, dying 
off rapidly. 

This does not mean that loose candy 
lying about without covering of any sort 
is necessarily uncontaminated. It may 
pick up more germs from being constantly 
handled than protected candy breeds in- 
side the wrappers. The best immunity 
against germs, the professor finds, is that 
afforded by the transparent wrapper. 


TEST HIGH POWER RADIO 


WHEN the experimental radio station 
W2XAG, at Schenectady, N. Y., came 
roaring in on receivers from Alaska to 
Hawaii recently, radio listeners had a 
chance to hear the most powerful broad- 
casting station ever operated in the 
United States. It used 200 kilowatts of 
power. This is enough to light 2,000 
household electric lamp bulbs of the large 
hundred-watt size. A special license from 
the Federal Radio Commission authorized 
the test, which was made by the General 
Electric Company. 


SOUND FILM IS USED TO 
RECORD CONTRACT 


SIGNING contracts by word of mouth 
will be just as binding as signing them “on 
the dotted line” hereafter if the world of 
business adopts the ‘talkie’? method of 
affixing signatures. 

A permanent sound film contract was 
recorded the other day when Mary Lewis, 
opera star, was engaged to appear in talk- 
ing pictures. The oral offer and accept- 
ance were stamped on the celluloid film 
in picture and synchronized sound. 
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Mary Lewis (center), well-known operatic singer, ‘“‘signs” a contract 
to appear in a talking picture, the contract being recorded by sound film. 
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6,000,000 CANDLEPOWER MOVIE LIGHT 


THE newest and _ biggest 
“star” in the firmament of the 
movie world is a gigantic in- 
candescent light, developed in 
the research laboratory of the 
General Electric Company to 
help solve someof thedifficulties 
that are raised by the latest 
requirements of the moving 
picture industry. 

The complete light includes 
a vehicular tripod bearing a re- 
flector with a socket at its base 
in which fits the huge bulb. 
This bulb is three feet in diam- 
eter and is capable of 6,000,000 
candlepower. It has sufficient 
tungsten in its coiled filament 
for 126,000 ordinary electric 
lights. 

This light is typical of the 
changes in movie illumination 
since the “Kleig” lights were 
found unsuited to the talkies. 
“Kleig” lights work with a 
buzzing that interferes with 
the recording of talking film. 


WHY GOLD RINGS 
STAIN THE SKIN 


Tue black marks left by 
gold jewelry on the necks and 
wrists of women are the chem- 
ical price that must be paid for an endur- 
ing variety of this precious metal. 

Such, in essence, was the explanation 
recently given by the editorial staff of the 
American Medical Association. Pure gold 
is so soft that it could hardly retain its 
shape as bracelets or necklaces, and 
certainly it could not for any length of 
time stand the wear and tear of constant 
use as jewelry. Goldsmiths therefore are 
obliged to mix alloys with the metal to 
give it qualities of hardness and endur- 
ance. What is known as eighteen-karat 
gold, for instance, contains only seventy- 
five percent of pure gold, while the rest of 
it consists of other 
metals, such as sil- 
ver or copper. 

These alloys de- 
velop certain ‘“‘sul- 
phides” as a result 
of chemical reaction 
between the metal 
and slight amounts 
of sulphur which 
may be in the at- 
mosphere or in the 
perspiration of the 
skin. It is the black 
sulphides, the report 
said, which are re- 
sponsible for the 
marks left on the 
skin by gold jewelry. 
On some skins the 
stains do not form, 
as the chemical 
composition of per- 
spiration differs, 
some persons secre- 
ting much more sul- 
phur from their 
skins than others. 





It takes two to hold this 6,000,000-candlepower bulb, 
world’s largest incandescent light, made for the talkies. 


ULTRA-VIOLET LAMPS MAY 
ABOLISH WINDOWS 


CITIES composed of windowless houses, 
whose inmates live independently of the 
sun and the weather, creating their own 
sunlight and ventilation, are foreseen by 
Dr. Zay Jeffries, a metallurgist of Cleve- 
land, Ohio. By substituting for the sun 
lamps yielding ultra-violet rays, which 
are believed to stimulate the bodily proc- 
esses and increase the number of red cells 
in the blood, people could thus do away 
with the necessity of windows and at the 
same time live in a healthy environment. 
Artificial ventilation could be arranged. 
The elimination of windows, Dr. Jeffries 
said, would have many advantages and 
lead to radical changes in house design. 


TOM THUMB OPOSSUM 
FOUND IN ARGENTINA 


Tom THUMBS are found among animals 
as well as among men. If on a walk across 
the fields some time you should happen to 
encounter a tiny quadruped onet half tail 
and the other half mouse, look at it care- 
fully, for it may be a ‘‘muscula,” or the 
world’s smallest opossum. 

The diminutive tail acrobat (opossums 
rival monkeys at feats with their tails), 
recently described by H. Harold Shamel 
of the United States National Museum, 
is less than five inches from the tip of his 
nose to the end of his tail. 

But there is small chance of meeting 
the queer little fellow anywhere in the 
United States, because so far as is known, 
he is found only in Argentina. 
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When this electric cooker is placed face downward over a plate of meat, radiant 
heat cooks it through in ten minutes. In this way, meals can be prepared at the tabie. 





Inventions to Lighten 


Your Household Chores 
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Silk stockings and other fragile clothing not 
meant for the regular wash go into a separate 
compartment in this metal hamper. Soiled 
clothes are all put in at the top but only 
the heavy articles come out at the bottom. 


Pressing the lever on the handle of this fork forces a sliding 
prong along the tines and frees them from toast or meat. 





This automatic toaster not 
only turns off the heat as soon 
as bread is toasted, but it also 
shoots the slice out onto a 
convenient plate. It can be 
readily adjusted to give light, 
medium, or well browned toast 
according to user’s preference. 

















Drip coffee, a cup at a time, can be made with 
this device which fits any standard sized cup. 
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Now which bottle con- 
tains the fresh milk? You 
will have no trouble an- 
swering that question if 
one of these tags is 
slipped around the neck 
of the bottle as soon as 





it arrives. There’s a label Just put your mop in this dust cleaner, close the lid, twirl the : 
for each day in the week; mop a few times, and the dust is all gone. To empty the con- Ordi 
an aluminum disk holds tainer, turn it upside down so the dust can collect in the cover. rods, 





them when not in use. It’s then easy to take that off and empty it into the ash barrel. ' it be 














ee 











This unobtrusive device, which fastens to wall or table, 
has two stones against which a knife is sharpened. 





Ordinarily this combination piece looks like a stool but when 
rods, which disappear through holes in the top, are drawn out 
it becomes a clothes rack, saving you steps on ironing day. 





A whole three-course dinner can be cooked at once in twenty minutes in this 
utensil. Pressure speeds up the process and only one gas burner need be used. 
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The toothed ridge on this dustpan is credited with 
taking lint out of the broom and gathering up the 
last trace of dust that ordinarily clings to the floor. 
A handle for the toe gives the sweeper a chance 
to hold the pan firmly in place without stooping. 


This meat chopper gives 
you what you want— 
coarse, medium, fine, or 
extra fine. It can be fas- 
tened to even a narrow 
table ledge. One turn of 
the wrist opens it wide, 
making it easy to clean. 


+ 
Ice cubes can’t stick in this flexible tray, which 
is made of rubber instead of metal. Just spring back 
the sides and the ice is released without prodding. 


At right, a spoon that is 
more than a spoon. It 
has on the bowl rough 
projections that make it 
a grater. Also there is a 
forklike tine on one side 
that proves useful in 
lifting meats or in free- 
ing food that sticks to : 
bottom of frying pan. ‘ 
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The Price of Beefsteak 


HERE is a very definite connection between the pile of 

! unused gold in the Sub-Treasury vault and the price of 

beefsteak. Gold is the standard of value. The price of a 
pound of gold dust in United States dollars is now exactly 
what it was when the first dollars were coined in the United 
States Mint. But a dollar bill or its equivalent in gold dust will 
buy considerably less beefsteak or any other commodity than 
it did years ago. 

Mass production has helped to keep the value of the dollar 
low in the face of a dwindling gold supply. A shortage of gold 
will make the dollar much more valuable, however, as is 
pointed out in the article on page 41. With any serious shortage 
will come an era of lower wages and falling prices. The world 
would then see the rich become richer and the poor poorer 
with a consequent increase in poverty and want. That is be- 
cause the interest on fixed investments, such as bonds and 
mortgages, also is fixed in dollars. 

Of course, over a long period of years, the situation would 
straighten itself out, but it is to be hoped that the aid of 
science will so augment the harvest of gold as to prevent any 
such calamity. 


We Must Have Fireworks 


OCAL ordinances, in many cities and towns, ban the sale of 
fireworks. Such measures are taken in the belief that they 
reduce the accidents that mar each Fourth of July celebration. 
Unfortunately, the lovers of fireworks must suffer from the 
carelessness of the few who ignore the ordinary rules of safety. 
POPULAR SCIENCE MONTHLY, while backing to the utmost 
any measure that may reduce accidents, regrets the necessity 
for such precautions. Familiarity with fireworks is the first 
step in preventing accidents due to ignorance. On page 38 of 
this issue, an article describes how fireworks are made. Such 
constructive information, we believe, often proves more effec- 
tive in reducing accidents than prohibitory ordinances which 
may or may not be obeyed. 

There are sound reasons for opposing the wholesale abolition 
of fireworks. In the truest sense of the word, makers of fire- 
works constitute an “essential industry.”’ The plants that 
make Fourth of July devices turn out fusees for railroad safety 
and life-saving distress rockets for ships. Their factories helped 
win the World War, when they were completely turned over to 
make signals and flares for our troops. Today, our Government 
does all in its power to encourage the makers of fireworks. 
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Putting Bunk in News 


f por big job of any magazine or newspaper is to give its 
readers information, interestingly presented. If it fails in 
this the publication will soon lose all its readers. 

Accuracy, obviously a basic requirement, unfortunately is 
not always given due consideration. Most publications avoid 
deliberate misstatements, but may handle the truth in such a 
slipshod fashion that the reader is sadly misled if not actually 
deceived. 

A short time ago, for example, a new type of radio tube was 
introduced by a certain manufacturer. One publication ran 
an article which led its readers to believe that the new tube 
would revolutionize the radio industry and make all present 
sets obsolete. As a matter of fact, the tube does present 
technical possibilities which may result, after the engineers 
have had time to develop them, in some slight improvement 
which, by no stretch of the imagination, can be classed as 
revolutionary. 

Recently the Bell Laboratories demonstrated a type of two- 
way television. This experiment is described on page 22. 

A certain newspaper headlined its report of this feat with 
“Television Here.’’ That, we submit, is misleading, because 
even the engineers in charge of the work stated that no new 
developments were involved nor could they see any way by 
which their laboratory experiment could be put to practical 
use either now or in the future. 


Take a Backward Look 


HE temporarily baffled and consequently discouraged 

worker in any field of scientific progress should, now and 
then, spend a few moments looking backward instead of 
forward. 

Twenty-five years ago, for example, two unknown men with 
little money and practically no engineering training were trying 
to solve a problem that for ages had baffled scientists. A prob- 
lem so difficult, indeed, that one learned scientist had publicly 
given it up as impossible of solution. Yet the Wright brothers 
succeeded in giving the world wings with which to annihilate 
distance, revolutionize warfare, and make hundreds of millions 
of people air-minded! 

Another young man, about that time, was fiddling around 
with glass tubes cantaining tiny pieces of wire. Most of his 
friends considered him a bit addled for attempting something 
that common sense said was impossible. However, DeForest 
kept at it till he produced the radio vacuum tube, thus open- 
ing the door to broadcasting, which has influenced the daily 
habits of practically everybody. 

Still another not so young man of twenty-five vears ago was 
dreaming of a way to take a toy of the rich and turn it into 
something useful and practical. The idea was laughed at as 
a foolish pipe-dream, but the scoffers’ smiles of derision didn’t 
worry Henry Ford, who at last put the world on wheels and 
made himself one of the richest men in the country. 

These three inventions, the airplane, the mass-production 
auto, and radio broadcasting, have had a powerful effect on 
your life and mine. Who can say how powerfully they will 
influence the trend of all civilization? 


Make Your Glands Behave 


ICROSCOPES, test tubes, sharp knives, and patience may 
remake mankind. That is, when a good deal more is 
learned about the ductless glands. 

These little fellows are hidden away in the body, doing a 
secret job in a highly mysterious way. Until just recently, 
most of them were unknown to physiologists. Of course, the 
thyroid was known because goiter is nothing new in the world. 

Then the evidence piled up to prove that the pituitary had 
something to do with growth; that the thymus controlled 
adolescence and practically disappeared after that period; that 
an unhealthy thyroid meant a flighty and uncertain mind; that 
improperly functioning sex glands led to perversion and 
degeneracy. 

Now even more responsibility is being thrown on the glands. 
As told on page 19 of this issue, it appears they are the criminal 
makers. If your glands are right, you’re probably honest; if 
they aren’t, you have a fine chance of being a crook. If you are 
a crook, there’s about a seventy-five percent chance that 
medicine and the surgeon’s knife can make you honest by 
forcing your glands to behave themselves. 
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New Ways to Cure Radio Fading 


How automatic control keeps 
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Fig. 1. 


UTOMATIC volume control, a 

A feature of some of the latest radio 

receivers, is an interesting develop- 

ment. It offers virtually the only cure for 

fading that seems to promise any worth 
while results. 

Of course, some form of volume control 
is necessary on any multi-tube radio re- 
ceiver to adjust the power or amplifica- 
tion to fit the strength of the incoming 
signal. It is like the throttle on an auto- 
mobile which regulates the power to suit 
the driver’s speed requirements under 
various road conditions. 

The automatic volume control on a 
radio receiver is, in effect, much like an 
automatic governor on an automobile. 
The automatic governor starts to close 
the throttle and thus cut off power from 
the motor when a predetermined speed is 
reached. The automatic volume control 
on a radio receiver cuts down the radio- 
frequency amplification—or, in other 
words, the power of the circuit—when 
the signal reaches a predetermined vol- 
ume. 

If you started an automobile fitted 
with a governor over a route of level 
stretches and hills the car would pick up 
speed until it reached the predetermined 
maximum. Then when it struck a hill it 
would begin to slow down and the auto- 
matic governor would immediately open 
up the throttle and the motor would 
develop more power to hold the speed 
practically constant. When the car 
passed over the top of the hill and started 
to coast down the other side it would tend 
to go faster and the automatic governor 
would again shut off the power. 


RADIO signals received from distant 
stations often do not come in 
steadily at a given strength. The inten- 
sity of the signals varies between wide 
limits, and if the hand volume control on 


A simple circuit for the automatic control. 
be applied only to a set with three or more amplification stages. 


TO GROUND 
n> 





the set, for example, is ad- 
justed so that the volume 
is satisfactory while the 
signal is quite strong, 
when the signal becomes 
weaker the sound will 
fade away and in some 
cases completely disap- 
pear. If such a set were 
‘ fitted with an automatic 
YS volume control it would 
maintain a_ relatively 
steady level of volume 
from the loudspeaker. 

Of course, the auto- 
matic volume _ control 
could work only within 
certain definite limits. If the signal faded 
out completely so that it was beyond the 
range of the receiver, silence would result 
regardless of whether the set were fitted 
with a hand volume control or an auto- 
matic volume control. In a way this 
parallels what would occur if an auto- 
mobile fitted with a governor encoun- 
tered a hill too steep for the motor to 
climb. The car would stop anyhow. 





This should 


HILE automatic volume control re- 
sults in almost uniform volume from 
all local stations, it is of relatively little 
importance as far as local stations are 
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volume at constant level. Two 
circuits for the experimenter 


By ALFRED P. LANE 


concerned because these do not fade and 
the hand volume control once set for a 
given program need not be touched until 
a station is tuned out and some other 
station brought in. 


UTOMATIC volume control also 
produces a peculiar effect on the 
tuning of local stations. It appears to 
make the receiver tune broadly. Instead 
of the usual sharp peak or extra loud spot 
which can be found at one point on the 
dial, the volume may, on loud stations, 
appear to remain practically constant 
over several degrees. 

The automatic volume control portion 
of the radio circuit can be worked out in 
several different ways; in most cases an 
extra vacuum tube is used and its func- 
tion is to control the C bias of the radio- 
frequency stages, and the change in C 
bias, of course, changes the amplification 
of these stages. The circuit is always ar- 
ranged so that the intensity of the incom- 
ing signal governs the plate current 
flowing through the regulator tube, and 
in A. C. type sets the plate current of the 
regulator tube is forced to flow through a 
resistance and, of course, the voltage de- 
veloped at the terminals of this resistance 
will vary in proportion to the amount of 
plate current flow. This varying voltage 
is applied to the grid 
of the radio-frequency 
tube as bias. 

It is difficult to ap- 
ply this arrangement 
to a radio receiver al- 
ready built because it 
would necessitate ex- 
tensive changes in the 
wiring and _ perhaps 
even some mechanical 
changes to get the 
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various biasing resist- 
ances grounded at the 
proper point. 

For the benefit of 
radio amateurs who 
wish to experiment 
with automatic volume 
control two special cir- 
cuits have been worked 
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Fig. 2. 
batteries must be used. 


In this battery operated control unit, 
Note 


G-VOLT STORAGE 
BATTERY 


separate 
an extra switch is also needed. 


out in the Popular 
Science Institute radio 
laboratory. One is de- 
signed to use a 227 
tube and the other 
uses a 201A tube. 

The 227-tube circuit 
is shown in Figure 1. 
In this circuit C1 is a 
(Continued on page 125) 
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Putting a Radio in Your Car 


DIAL UNIT 











LOUDSPEAKER 
LOCATION 
OPTIONAL. 


Rovio reception in an automobile 


presents many special problems that 
do not affect the installation of a radio 
set in your home. 

There is, first of all, the matter of space. 
It makes no real difference whether a radio 
set for the home is two feet wide or three 
feet wide. Any reasonable amount of 
space can be devoted to it. In the auto- 
mobile, however, inches count; and al- 
most the only space not needed for other 
purposes is under the cowl, back of the 
instrument panel. 

Commercial sets designed to fit in this 
space are now being manufactured by a 
number of different concerns, and be- 
cause the space is restricted, as well as 
being of an irregular shape, many of the 
automobile radio sets are designed for 
flexible shaft control. 

The receiver itself is built into a com- 
pact cabinet which can be fitted wherever 
the space will permit underneath the 
cowl and then con- 
nected by means of 
a flexible shaft to a 
small control panel 
mounted on the in- 
strument board. In 
such sets the knob 
used to tune the set 
operates the vari- 
able condensers in 
the receiving unit 
by a flexible shaft. 

Automobile radio installation 
differs from that in the home in a 
number of other important ways. 
The automobile radio must be 
very sensitive and consequently 
it is not possible to build one in- 
expensively. A cheap set would 
not be sufficiently sensitive to 
bring in adequate signals with 
what practically amounts to a 
short indoor antenna hidden in 
the top of the car. 

An automobile radio must of 
necessity be battery operated, 
because there is no wall socket to 
supply current. However, part 





Resistor designed to suppress interference 
caused by high tension wire in the auto. must 


e 


Need for high sensitivity bars 
cheap sets from autos. Inter- 
ference caused by spark plugs 
and brushes can be overcome 
by the introduction of 25,000- 
ohm fixed resistor in each high 
tension wire. Car battery will 
supply current for A circuit 
but B battery must be installed. 


By 
JOHN CARR 


of the battery current required to operate 
the radio set is available in any modern 
car. The battery used for starting and 
lighting can supply current for the A 
circuit of the set. The 
high voltage direct cur- 
rent must be obtained 


(i= from a set of B bat- 
ad teries carried in a spe- 
ef cial battery box, which 
i % can be attached at any 
a convenient point. 
_—— The fact that the 


automobile radio set 
necessarily be 






A radio set built to go back of the instrument panel in an automobile. 
Note the loudspeaker, which can be moved to any part of the car. 
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TO IGNITION | RESISTOR ON 
| SWITCH \ DISTRIBUTOR 
i \ IN IGNITION 
STORAGE \ COIL LEAD . 
BATTERY \ This shows you 
Sa ped exactly how a 
N radio outfit can 
(FRAME) be installed in 


an automobile. 


battery operated does not, however, 
mean that such a set is restricted to 
the use of the ordinary 201A battery 
type tube. In some of the commercially 
built automobile radio sets the UY-224 
A.C. screen grid tube is used in the 
radio-frequency and detector circuits. 
This tube, of course, is a powerful radio- 
frequency amplifier and supplies the nec- 
essary sensitivity. 

The standard practice seems to be to 
operate the heaters of two 224 tubes in 
series, and one typical set uses four 224 
tubes and one 112A tube. In this par- 
ticular circuit two pairs of 224 tubes are 
operated in series and the 112A tube is, 
of course, operated in the usual manner. 
The heater filament voltage for the 224 
tube should be two and one half volts, so 
that two of them in series require five 
volts, a suitable load for a six-volt storage 
battery if a fixed resistance is used. Such 
a set would draw from the battery as 
much current as do the two headlight 
bulbs on the car. Other types of sets use 
201A tubes in all sockets except the last or 
power stage, in which a 112A tube is used. 

Suppressing the interference caused by 
the ignition system and electrical equip- 
ment of the automobile is necessary for 
good radio reception in the car. 

The principal source of interference is 
the high tension wiring. Each spark 
produced at a spark plug induces in the 
high tension wiring high fre- 
quency oscillations which are 
radiated from the high tension 
wiring to the antenna in the roof 
of the car, and these are repro- 
duced by the loudspeaker as a 
steady string of annoying clicks. 

It has been found that the in- 
troduction of a 25,000-ohm fixed 
resistor in each high tension 
wire directly at the spark plug 
with another resistor located in 
the high tension lead from the 
spark coil to the distributor will 
suppress these high frequency 
oscillations. 

(Continued on page 135) 
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HELPFUL HINTS FOR RADIO FANS 





How Tuned Stages Are Cut Out 


Untuned Radio-Frequency Transformer, Hooked 
with Screen Grid Tubes, Will Give Good Results 


ing many radio sets were produced 

with the radio-frequency amplifica- 
tion obtained through the use of untuned 
transformers instead of tuning coils and 
condensers. The same idea is being re- 
vised for certain special uses with screen 
grid tubes. 

The illustration shows a new untuned 
radio-frequency transformer designed es- 
pecially for use with screen grid tubes. 
When properly connected between the 
screen grid tubes, an amplification of 
about ten per stage is possible. This is, 
of course, lower than the amplification 
obtainable from tuned stages, which may 
run from twenty to thirty. However, the 
untuned circuit is much simpler and in 
many cases more stable. The diagram 
shows the circuit arrangement with four 
untuned radio-frequency stages using 
screen grid tubes. 

It must be remembered that obtaining 
sufficient radio-frequency amplification 
is not the only problem. Selectivity also 
is necessary, and selectivity can be ob- 
tained only by tuned stages. Conse- 
quently, if a radio-frequency amplifier is 
built up from untuned stages it must be 
connected to some sort of pre-selector cir- 
cuit such as was described in P.S.M., 
May ’30, p. 71. 

These special transformers are useful 
only with screen grid tubes. Their char- 
acteristics are such that they cannot be 
used between ordinary battery or heater 
type A. C. tubes. In the circuit shown 
the resistances labeled R should have a 
value of 750 ohms for each tube, and the 


[ THE early days of radio broadcast- 
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A B C’s of Radio 


HE maximum capacity of a va- 

riable condenser is determined by 
the area of the plates, the number of 
plates, and the spacing. The num- 
ber of plates alone is no indication of 
variable condenser capacity. While 
manufacturers ordinarily make .0005 
mfd. condensers with twenty-one to 
twenty-three plates, the same ca- 
pacity could be obtained with half 
the number of plates by using larger 
plates or by setting them closer 
together. 

The capacity of any variable con- 
denser can be reduced easily by re- 
moving some of the fixed plates, and 
the reduction in capacity will be 
proportional to the number of plates 
that have been removed. 














condensers shown should have 
a value of not less than one 
fourth microfarad. 

This untuned transformer 
for screen grid tubes may 
prove interesting to experi- 
menters constructing portable 
receivers. The selectivity re- 
quirements of such outfits usu- 
ally are not so severe as for sets 
to be used in the home. Fur- 
thermore, many portable sets 
are operated from a loop or a 
short antenna. The use of a 
loop requires high radio-fre- 
quency amplification which 
can easily be obtained by the 
use of three or even four stages 
of untuned screen grid ampli- 
fication using these new trans- 
formers for coupling. 










































Untuned radio-frequency transformer 
for use with screen grid tubes. At 
the left, the circuit for this hook-up. 


radio set along the baseboard 
to the corner of the room and 








-§ thence up to the picture mold- 
ing. The wire along the floor 





can be painted with floor var- 





180 nish se that it corresponds in 





SMALL WIRE ANTENNA 
GOOD AS BIG 


Most radio beginners do not realize 
that the diameter of antenna wire has 
practically no effect on its ability to bring 
in stations. For example, with an an- 
tenna consisting of thirty feet of wire 
strung around the picture molding there 
would be no practical difference in results 
whether the wire be a heavy size such as 
No. 12 or a fine wire such as No. 22. 

Furthermore, the insulation on an in- 
door antenna is of practically no impor- 
tance provided the wire does not make 
contact with metallic lighting fixtures 
and passes only over dry wall surfaces. 

The fact that small wire will give as 
good results as large wire makes it en- 
tirely practical to hide the indoor an- 
tenna so perfectly that it cannot be seen. 

Number 26 single or double cotton cov- 
ered wire is ideal for concealed indoor 
antennas. The wire can be run from the 





color with the floor, and the 
same kind of color and finish 
used on the wall can be applied to the 
wire that leads up the wall. Instead of 
using tacks to hold the wire in place, it 
can be attached at points a few inches 
apart by tiny drops of glue so that there 
will be no ugly tack-heads showing in the 
corner of the wall. 


SIMPLE RADIO SET 


IN THESE days of elaborate multi-tube 
radio receivers fitted with lotidspeakers, 
etc., it is well to remember that far sim- 
pler sets will meet the broadcast recep- 
tion requirements of a certain class of 
radio listeners. 

If, for example, you live within a mile 
or two of a powerful broadcasting station 
and are willing to restrict your radio 
entertainment to the output of this sta- 
tion and use headphones, a simple crystal 
detector radio set will meet your needs. 
It is only when loudspeaker reception and 
selectivity are important that the receiv- 
ing equipment must be elaborate. 
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You Can’t Save Gas with Gadgets 





“When you don’t need any extra air” Gus explained, “there’s lots of 
pull. But when you open the throttle, the pressure goes right down.” 


Better to Adjust Car’s Carburetor Than 
Fool with Useless Devices, Says Gus 


By MARTIN BUNN 


as HIS looks pretty good to me,” 
said John Southby, the local 
jeweler, as he stopped in front of 
the Model Garage and handed a brightly 
colored circular to Gus Wilson, veteran 
auto mechanic. 

“Can you get one and fit it to my car?” 
he asked. “The circular says it’s a new 
invention that will give twice as much 
mileage on the same gasoline and make 
the motor more powerful.” 

Gus grinned disgustedly as he thumbed 
the circular. 

“I’ve seen this one before,” he said. 
“It’s a phoney gadget that doesn’t 
work.” 

“But it’s a patented invention,” 
Southby protested. “Surely it must be 
some good, or the Government wouldn’t 
issue a patent. Besides, look at all the 
testimonials. There’s one from a man 
with a car just like mine. He says he got 
forty-seven miles on a gallon of gas.” 

“I don’t care if he said he’d traveled 
from New York to ’Frisco on a thimble- 
ful,” Gus growled. ‘And the fact that 
it’s patented doesn’t mean anything 
either. If somebody sent you a circular 
advertising a machine that would turn 
silver into gold, would you buy it?” 

“Certainly not,” said Southby. “I'd 
know it was a fake. But this isn’t the 
same kind of a proposition.” 

“Oh, but it is,’ Gus maintained. “This 
fellaw claims to know more about carbu- 
retors than all the experts of all the auto 
factories put together; and on top of 
that he’s trying to sell you an idea that’s 


at least fifteen years old. There’s nothing 
new about a device that lets extra air 
into the auto manifold between the car- 
buretor and the cylinder block. They 
were selling them years ago—and then 
they didn’t work any better than they 
do now.” 

“Well, maybe you’re right,”’ grumbled 
Southby, ‘‘but the idea seems logical to 
me. If you let more air into the manifold 
when the motor speeds up you ought to 
get more power.” 

“That’s how it looks at first glance,” 
Gus explained, “but it’s actually the 
other way round. Wait just a minute.” 


i walked into the garage and rum- 
maged around in the drawer of one 
of the workbenches. Then he came out 
again with a long piece of glass tubing and 
a small glass with some mercury in it. 

“Years ago,” he began, “I had an 
argument about one of these gas savers, 
and I worked out this way of proving 
my point. 

“First we'll disconnect the air hose 
from your windshield wiper and slip it 
over the end of this glass tube. Then 
we'll stick the end of the tube in the mer- 
cury. Now start your engine and see 
what happens.” 

Southby stepped on the starter and 
then came around to watch Gus. 

“Now your motor is idling nice and 
smooth,” said Gus, “and you'll notice 
that the mercury has crawled up the 
tube quite a ways. 

“Joe,” he said to Joe Clark, his partner, 


who had joined the two men, “step on 
the throttle a minute.” 

Joe did as requested and Southby noted 
that the instant the throttle was opened 
the mercury in the tube dropped. 

“See what happened?” exclaimed 
Gus. ‘When you don’t need any extra 
air in the manifold—that is, when the 
motor is idling slow—there’s lots of pull 
or, in other words, pretty good vacuum 
in the manifold. But when you open 
the throttle, the pressure goes right 
down. How in the world can any device 

give results that’s up against pres- 

sure conditions like that? The more 
you open the throttle, and particularly 
on a steep hill where the motor is 
slowed down by the load, the less 
difference there is between the pressure 
inside the manifold and the air pres- 
sure which could force in extra air. 
“Huh,” grunted Southby, “looks 
as if they had the cart before the horse.” 

“They certainly have,” Gus agreed. 
“A laboratory made a test of manifold 
pressure a while ago with an automobile 
motor. They set the throttle for a five- 
degree opening and then put a load on 
the motor so that it could only turn 
five hundred revolutions a minute. The 
pressure inside the manifold was eleven 
pounds a square inch. Then they opened 
the throttle to twenty degrees and, of 
course, they had to put a lot more load 
on the motor to keep it down to five 
hundred revolutions. The pressure inside 
the manifold went up to fourteen pounds. 
Not an awful lot of air is going to squirt 
into the manifold when the pressure 
inside is fourteen pounds and atmospher- 
ic pressure outside is only fourteen and 
seven-tenths pounds. They tried the 
same stunt with the motor running at 
two thousand revolutions a minute. 
With a five-degree throttle opening, the 
pressure in the manifold was three 
pounds, and when they opened the 
throttle up to twenty degrees the pres- 
sure went up to eleven pounds. That’s 
exactly the same story all over again. If 
the extra air could do any good at all, it 
would be needed at the wider throttle 
opening, which is just where you wouldn’t 
get it.” 

“How about all those testimonials?” 
asked Southby. 

“Well,” said Gus, “‘it’s astonishing how 
many people like to fool themselves. Be- 
sides that, most carburetors are set 
for too rich a (Continued on page 135) 





Ta v mae) 
Gus SAYS— 
OTS of drivers get the idea that 
it’s up to the fellow behind to 
watch out for himself when the 
brakes have to be jammed on real 
sudden. Jabbing your hand out to 
signal a stop and slamming the brake 
pedal down may be legal, but it 
isn’t good sense. Figure out what 
the bird in front is going to do. Then 
you won't wear chunks off the brake 
linings to keep from slamming him. 
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A bench and a seat that will 
add to the comfort and beauty 
of any lawn or flower garden. 


Building Garden Seats of Wood 


By r The two caps A, 134 by 334 
by 19 in., and the two bases 
B, 134 by 334 by 17% in., 
should be made next; round 
the ends of these as shown. 
With twenty-penny spikes 
assemble the ends, leaving 
134 in. between the two 
pieces to receive the stretcher 
and braces as at C. Make the 
four feet D, 134 by 4% by 5 
in., and spike them in place. 
The stretcher E, 134 by 534 
in. by 4 ft. 8 in., should be 
shaped as indicated with 
notches at G. Braces F can 
be cut from two pieces of 
134 by 5 in. by 2 ft. 6 in. 
stock marked to the curve by 
using 3-in. squares. Assemble 
the ends and stretcher with 
3g-in. bolts as suggested. 
Hold the ends vertical with 
stay laths, fit braces, being 
sure the notches H are ac- 
curately cut because these 
insure stability, and assemble 
with 3-in. bolts and lag 
screws. 
The 134 by 434 in. by 6 ft. 
ies pieces for the top or seat are 
8 fastened with sixteen-penny 
rads spikes to cap A. With a 
ere 


plane cut two or three shav- 





CHARLES A. KING 


AVING a garden 
and being able to 
work in it and im- 


prove it is one 
thing, but the joy of being 
able to sit down in it and en- 
joy its beauty is another. 
What garden would not be 
improved by the attractive 
and easily constructed garden 
bench and seat illustrated? 
They form a perpetual invita- 
tion to lounge happily and 
restfully in the cool shade of 
the foliage. 

Pine, cypress, redwood, 
whitewood, or poplar may be 
used in the construction of 
these two pieces. Avoid 
woods that will not stand 
the weather. 

In making the bench, draw 
the shape of the end pieces by 
laying out the design on 3-in. 
squares. The ends are made 
in two pieces, each of which 
can be cut from a 2% by 8 by 
13 in. piece of wood. Cut 
them with a compass, turne 
ing, or band saw (or have i. : Sages ee ae ee ~...; Ings from all sharp corners of 
them cut at a shop) and Dimensions of the seat and bench. The back of the seat is made in three the top and round all corners 
spokeshave the edges. sections and the sides in two. Four pieces are used for the bench top. with No. 2 sandpaper. Then 
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give the completed bench two or three 
coats of white lead and oil paint; and if 
you wish to add contrast, touch the edges 
and the ends with a different color. 


of the garden seat illustrated on the 

preceding page may each be as- 
sembled and the ends of each piece 
squared at the mill so that the worker 
will have little to do but smooth the 
band-sawed edges and assemble the differ- 
ent members, using twenty-penny spikes 
or lag screws. 

The back is made up of three pieces of 
13%-in. plank, 3 ft. 2 in. long. Band saw 
the 10-in. toppiece to the curve shown, 
which can be transferred to the wood by 
drawing the 3-in. squares indicated. The 
vase-shaped ornamental hole may be cut 
from the 14-in. piece by cutting the plank 


Fr. DESIRED, the back, seat, and ends 
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in the middle, fastening the two pieces 
together temporarily with eightpenny 
finishing nails, and reproducing the curves 
of the vase by the use of the 3-in. squares. 
By sawing both pieces at once, the sym- 
metry of the curves is assured. Assemble 
the back by placing all pieces with the 
ends exactly flush; fit them together with 
14-in. dowels as at J, and in the middle 
with cleats K, 34 by 2'4 by 20 in. long, 
fastened to the back with 1%-in. No. 10 
screws. 

The ends are made up of two 134 by 10 
in. by 4 ft. 8 in. and two 134 by 10 by 24 
in. pieces. Fit these pieces together, place 
the dowelsas at L, and transfer the curves. 
The pieces may be taken down, band 
sawed, and reassembled with glue. The 
seat is 138 by 16 in. by 3 ft. 2 in., and the 
curved stretcher 13 by 5 in. by 3 ft. 2 in. 
Smooth all edges with a spokeshave and 


Jury, 1930 


file, and sandpaper all exposed surfaces. 

Place 78 by 2 in. cleats at M to support 
the seat. Mark carefully the location of 
both seat and back. Coat the end wood 
joints with white lead and assemble with 
twenty-penny spikes. Be careful that 
the wood is not marred by hammer 
marks. The spike heads should be set 
well beneath the surface of the wood to 
allow for puttying. 

Lay the seat on its back, get out the 
134 by 334 by 20 in. feet N, and spike 
them on the bottom of the ends after 
treating the joint thoroughly with white 
lead. 

Round all of the exposed corners with 
sandpaper to prevent splintering. Cover 
with a priming coat of white lead and 
oil, working it well into all joints and end 
wood, and finish with two coats of white 
lead paint, colored to suit. 





An Easy-to-Build Model of the DO-X 








Size of DO-X: span 157.8 ft.; length, 131.2 
{t.; height, 33.6 ft.; hull width, 15.8 ft. 


By 
DONALD W. CLARK 


planes, the Dornier DO-X forms a 
most unusual and spectacular sub- 
ject for the model maker. 

This model is built along the same 
simple lines as the previous toy models 
in the present series (P. S. M., Apr. 730, 
p. 110; May ’30, p. 124; and June ’30, 
p. 95), but being much larger and con- 
taining more parts, it will require more 
time to complete. 

The hull, instead of being whittled 
from a single block as in the previous 
models, is built up of several pieces as 
shown in the drawing of the hull details. 
Straight, clear-grained, soft pine can be 
used as the stock. Making the hull hol- 
low has the advantage of giving the plane 
a more realistic appearance when the tag- 
board window strips are glued on. 

Cut out and shape the main wing, 
pontoon-wings, pilot house, streamlined 
motor supports, auxiliary wing, and six 
motor gondolas. In assembling the mem- 
bers, attach the stub-wing pontoons to 
the hull with dowels. Note that the short 
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wings taper from 414 in. wide at the hull 
to 31% in. at the ends and slant down- 
wards 34 in. from front to back. Use 
hardwood rods % in. in diameter for all 
the wing struts and streamline the main 
struts with a paper covering. The tail units 
are made from thin wood and metal and 
the propellers from 2 in. diameter thin 
metal blanks. 

Unless a more brilliant color scheme is 
preferred in order to please the children, 
the hull should be painted a cream color; 
the wings, tail, and stub-wing pontoons, 
lemon; the motor gondolas, cream; and 
the propellers and trimmings, black. 
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The motor cylinders are simulated by screwing nine 34-in. lengths of %% in. diameter bolts into each end 
of the six motor gondolas. The hull, which consists of five pieces, is assembled with glue and brads. 
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How to Spray-Finish Furniture 


The machine method of giving your woodwork a 




































flawless surface... and adavenport table design 


By WILLIAM W. KLENKE 


Architect, Teacher, and Specialist in Woodwork 


wood, whereas oil stains do not, at _ is sold in 1-lb. and larger cans, must be 
least to any appreciable degree. thinned with either turpentine or ben- 

Allow at least eight hoursfor the zine to the consistency of cream. The 
stain to ‘dry, then apply a very object of the filler is to fill up the open 
thin coat of shellac with the spray- pores of the grain. After applying the 
er or by hand. The shellac will filler rather generously with a brush, allow 
make the raised fibers brittle, so about twenty minutes for it to set; then 
that a rubbing with No. 00 sand- wipe off the surface by rubbing across 
paper will cut them down, leaving the grain with burlap, cotton waste, or 
the surface smooth. old rags. Be sure to get all of the corners 

If the wood you are finishing is clean. This can be accomplished best by 
open grained, apply oneortwocoats folding a rag over a blunt, chisel-pointed 
of good paste wood filler of a color stick. After the filler once hardens, it 
to match the stain. Filler, which _ is impossible to wipe it off, so be thorough. 

Allow at least eight hours for the filler 
to harden, then apply one thin coat of 
shellac with the spray or by hand. When 
dry, rub it down lightly with No. 00 sand- 
paper. Follow this with four or five spray- 
ing coats of clear lacquer. 

The greatest care must be exercised in 
cleaning the nozzle, strainer, container, 
and entire system of the sprayer after you 
finish using it. If the finishing material is 
allowed to harden, the various parts will 
become clogged up. Be sure, too, that the 
motor is kept well lubricated. It is best to 
apply many thin coats, rather than a few 
heavy coats; this insures a smoother and 
finer surface. Donot 
allow too much spray to 
fall on any one part, 
otherwise the lacquer 
will rua and sag, giving 
an unsightly “curtain” 
effect to the job. 

When the finishing is 
to be done with a sprayer, 
take care to avoid sharp 
or pointed projections, as 
it is very difficult to get 
an even coating on such 
parts. 

As a project to accom- 


After the filler has set for about twenty 
minutes, rub across the grain with a 
piece of burlap, cotton waste, or cloth. 


m INISH,” as the term is 
used in connection with 
; cabinetwork, means the 


staining, filling, shel- 
lacking, lacquering, varnish- 
ing, oiling, waxing, painting, or 
enameling of a piece of furni- 
ture or other woodwork so as 
to enhance its beauty, to give 
it a smooth and durable wear- 
ing surface, and to preserve 
and protect the wood and joints 
from the weather or atmos- 
pheric changes. 

Within the last few years : 
great strides have been made in finishing Above: A view showing 
methods so as to speed up and lighten the pontoon og _ 
work. This change has come about largely am can be effectively 
through the use of quick-drying lacquer controlled through the 
in place of varnish and the introduc- Proper choice of nozzle. 
tion of the electric spraying machine. 

Too much emphasis cannot be placed 
on the importance of properly preparing 
the surface of the wood before attempting —__ ee Ee ae ee 
to apply the finish. If you hurry over this 
part of the work, the results will be dis- 
astrous. In a previous article (P.S.M., 
Apr. ’30, p. 75) I explained the use of port- 
able sanding machines in connection with 
finishing; but whether the sandpapering 
is done by machine or hand, it must be 
thorough. } 

If you intend to stain a piece of furni- | 
ture, you may use either a ready-prepared 
stain or mix one of your own. Personally, | 
I prefer to use a water stain for most of | 
my finishing, although entirely satis- | wees 
factory results can be obtained with other 
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types of stain. Generally speaking, the LL ~ e-FRONT-VIEW 
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water, spirit, and acid stains give a clearer, acuaieinamniiaiia ides ; vette ile 
deeper, richer, and more lasting color than The long graceful lines of the table finish off the otherwise unattractive back of a davenport or divan. 


oil stains, but they raise the grain of the Its side shelves and spacious bottom stretcher supply ample room for current magazines and books. 
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pany these suggestions on finishing, I 
have chosen a davenport table. It makes 
a fine looking piece of furniture for the liv- 
ing room and gives the builder valuable 
experience in large surface finishing. 

Step No. 1—The Stock. Get out the 
various pieces of stock, using the jointer 
(small planer) for truing all the surfaces 
and edges, and the circular saw for rip- 
ping to the correct width and thickness 
and for cutting to length. The use of the 
jointer and the circular saw has been pre- 
viously explained in detail (P.S.M., Jan. 
’30, p. 78; and Nov. ’29, p. 88). 

Step No. 2—The Turned Legs. On the 
lathe, turn the four legs to design (see 
P.S.M., Mar. ’30, p. 78). 

Step No. 3—Making Joints. Lay out 
and make all joints. If you choose to use 
the mortise and tenon construction, cut 
all mortises first and fit the tenons to 
them to insure perfectly tight joints. 

Step No. 4—Curved Outlines. 
Lay out all curves full size on 
heavy paper or cardboard and 
transfer these outlines to the 
wood. Use the band saw for 
cutting these parts (see 


On vertical surfaces, care must be taken not 
to allow the finish to get so heavy that it sags. 
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P.S. M., Feb. ’30, p. 86). 

Step No. 5 — Cleaning 
Up. Thoroughly § sand- 
paper all parts (P.S.M., 
Apr. 30, p. 76). 

Step No. 6—Assembling. 
Set the entire table to- 
gether without glue to make 
sure that all members fit 
together. While they are 
held in place, mark the 
various companion pieces 
Nos. | and 1, 2 and 2, and 
so on in order that the 
pieces will go together cor- 
rectly when the gluing is 
done. The gluing is ac- 
complished in two sepa- 
rate operations. Be sure 
to test the work for square- 
ness and see that the top 
frame isin line. Use plenty 


samme 


On flat surfaces, the spray gun may be held at an 
angle so that the work will always be in full view. 


of the best glue and allow the work to 
set between clamps undisturbed. Throw 
a little fine sawdust over the glue as it 
oozes out; this will absorb it sufficiently 
to allow it to be peeled off immediately 
afterwards with a chisel. 

Step No. 7—The Top. The upper mem- 
ber of the top has a 2% in. wide frame- 
work glued to the underside to give the 
appearance of strength and thickness. 
The molded edges can be worked out by 
hand or run on a shaper machine. 

Step No. 8—Final Cleaning Up. Re- 
move all excess glue with a sharp chisel, 
cutting across the grain where possible. 
Sandpaper thoroughly all parts with Nos 
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Dimensioned assembled views of the davenport table and details of the bookshelf construction and 
the molded edge on the top. An alternate design is shown in photograph at the top of the page. 
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The side rail design can be changed and blocks in- 
serted under the legs, if desired, as shown above. 


1%, 0, and 00 sandpaper, always rubbing 
with the grain if practicable. 

Step No. 9—Finishing. Stain, fill, and 
finish as explained in the first part of this 
article. 


In his next article, which is sched- 
uled for early publication, Mr. Klenke 
will describe the uses and care of an 
overhead pivoted saw of the radial type. 
This article will be the thirteenth in 
this series by Mr. Klenke, which began 
in the August, 1929, issue. 


WAYS TO STRAIGHTEN 
CUPPED BOARDS 


OARDS that have become cupped 

and bent because of improper piling 
during storage may, in most cases, be 
straightened by either of the following 
methods. 

If the weather is warm, place the board 
with its convex or curved side up upon 
freshly watered grass in a sunny place. 
The heat of the sun will dry out the con- 
vex side, while the moisture from the 
grass will tend to swell the concave or 
hollow side. 

When the season makes this method 
impossible, hold the concave side of the 
board over the spout of a teakettle of 
boiling water until the surface grain has 
become thoroughly moistened. Then 
stand the board with its convex side near 
a stove or other heating device until it 
becomes straight. The board should be 
watched carefully and removed as soon 
as it is straight or it is likely to bend in 
the opposite direction. 

In either case, the board should be held 
flat with weights until it is ready for use. 

Only slight bends, of course, can 
be effectively straightened by these 
methods, and lumber so treated should 
not be used in fine pieces of furniture or 
in work where a high degree of accuracy 
is desired —EvERETY® R. MarrtIN. 
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When 


the dealer 
says 











“This car is equipped with 
ILILIE Shock Absorbers’ 


Eo" HOO-OVE™ 








You know that the maker has enough re- 
gard for his customers’ comfort and safety 
to protect them with the most efficient and 
expensive shock absorbers made. 











Insist ona 
Rough Road 


He is eager to have you try a rough road 
Demonstration 


demonstration to prove how the worst of 
The Houdaille dealer in your rutted roads are reduced to velvet smooth 


locality is ready to show how 


you can have added comfort undulations at speed that might spell dis- 
and safety in your present car 
aster to a car not so well equipped. 


Houde Engineering Corporation 


BUFFALO, N. Y. 
ADIVISIONOF HHOUDAILLE-HERSHEY corporation 


Pioneers and World's Largest Producers of Hydraulic Double Acting Shock Absorbers 
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One of the simplest of our historic ship 
models is the Viking ship illustrated 
above. Blueprints Nos. 61 and 62 give 
full size plans for constructing the hull, 
deck fittings, and sail (see page 103). 





















A Choice of 
Ships for the 
Model Maker 








Blueprint No. 92 contains full size plans for 
the construction of this 8-in. model of a rakish 
Baltimore clipper of about 1812. The sails 
as well as the hull are carved from wood. 












Plans for building this model of the speedy 
Buckeye State, a Mississippi River boat, are 
contained in Blueprints Nos. 94, 95, and 96. 


A model of the historic Constitution (Old 
Tronsides) as she appeared during the War of 
1812. Plans for the construction of this model 
are given in Blueprints Nos. 57, 58, and 59. 


The racing fishing schooner Bluenose is at 
present holder of the international trophy 
for vessels of her class. Plans for building the 
1714-in. model illustrated at the left are in- 
cluded in Blueprints Nos. 110, 111, and 112. 
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A model of the famous Sovereign of the 
Seas, one of the fastest and finest clippers 
of her time. Full size drawings of this 
model are contained in PopuLAaR SCIENCE 
MontTnu_y Blueprints Nos. 51, 52, and 53. 











For racing, few models can equal the 42-in. 
yacht model Sea Scout. The drawings for 
this model are contained in Blueprints Nos. 
106 and 107. Full size plans for a 20-in. rac- 
ing model are contained in Blueprint No. 48. 


Not many models match a Spanish galleon in 
decorative value. The hull gleams with gold 
and brilliant colors, and even the sails are 
adorned with paintings. Blueprints Nos. 46 
and 47 give the full details of construction. 
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“The Best Insurance 
Against Tube Troubles 
...RCA Radiotrons’’ 





his 
























SAYS 


JOHN S. GORMAN 


Vice-President and General Manager 


GULBRANSEN COMPANY 


ec 


E strongly recommend that every 

Gulbransen Radio owner use RCA 
Radiotrons. Our engineers use RCA Radio- 
trons in laboratory work and for testing, 
as they are of uniformly high quality and 
give the best results. We find that RCA 
Radiotrons not only safeguard sensitivity 
and selectivity and insure Gulbransen realism, 
ey but act as the best insurance against vacuum 
| tube troubles. It’s good common sense to 
ot demand RCA Radiotron quality for both 


2S. 
LC- 


8. first equipment and replacement. 





RADIO ENGINEERS ADVISE: 


Replace all the vacuum tubes in your radio set with 
RCA Radiotrons at least once a year. This is the only 
sure way to maintain good performance and minimize 
disagreeable noises and other troubles caused by in- 
ferior tubes. RCA Radiotrons will give you the maxi- 
mum in selectivity, sensitivity and tone quality. 





. P This is the 20th in a series of endorse- 
Old tubes may impair the performance of the new ments of RCA Radiotrons by the lead- 
ing radio set manufacturers. 


RCA RADIOTRON CO., Inc., HARRISON, N. J. 


| PROVE evel Celene 


re 


“ , THE HEART OF YOUR RADIO SET 





© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Because of its simplicity, I 
this design can be adapted an 


to suit any type of garden. 
NVITINGLY shaded in the 
warm daytime and restfully 
quiet in the evening coolness, 
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~__ “A Pergola Is 
Easy to Build”’ 


Says EMANUEL E. ERICSON 


Head of the Department of Vocational Education and Community 
Mechanics, State Teachers College, Santa Barbara, Calif. 


ceeding further (Fig. 2 shows one corner 
post braced in this way after the wood form 
has been taken from the concrete). 

7. Before putting the 





a garden pergola is a great in- 
centive toward living outdoors 
during the summer months. 
The pergola illustrated is 
especially easy to build. It will 
repay in one season the small 
cost of the materials needed in 
its construction; and even a 
small amount of working time, 
applied intermittently, will 
quickly show results. It is not 
essential to have level ground. 
The pergola under discussion 
(see Fig. 1) was built on ground 
sloping about 3 ft. in 12 ft. If 
rocks are used to build up the 
flooi, the slope is not objection- 
able and may even add to the 











attractiveness of the plan. 





be needed: 
Lumber: 4 pcs. 4 by 6 in. 
by 7 ft. 6 in. for corner posts; 2 pcs. 3 by 


6 in. by 17 ft. for side beams; 2 pes. 3 by 


6 in. by 10 ft. 8 in. for end beams; 8 pcs. 


2 by 4 in. by 13 ft. for rafters; 7 pcs. 1 by 


2 in. by 17 ft. for slats over rafters; 4 pcs. 
1 bv 3 in. by 15 ft. 2 in. for rails for sides; 





< Pan. 





+ a: onl 
Fig. 3. Detail showing how the beam across each 
end may be dadoed 1 in. into the side beams. 











8 pcs. 1 by 3 in. by 4 ft. for rails for ends; 
8 pcs. 1 by 3 in. by 7 ft. 8 in. for upright 
braces. Cement: From 2 to 4 sacks, de- 
pending upon the lay of the ground. 
Gravel: From % to % cu. yd. 

Redwood is the most durable and prob- 
ably the most attractive lumber, but 
Douglas fir or common pine may be used. 
For permanence, redwood, chestnut, cy- 
press, or other very durable wood should 
be used for the posts. The lumber can be 
purchased surfaced or rough, according 
to the fancy of the builder. If desired, the 
surfaces of the posts, rafters, and support- 
ing beams can be given an attractive 
“tadz finish” by chipping the surface with 
a hatchet, or by rough cutting it with an 
old-fashioned plane. 

The following steps in construction are 
recommended: 

1. Lay out the exact rectangle on the 
ground by driving stakes beyond each 
corner and tying cord between them to 





Above: 


The following materials will patron gE Ng gg tpeghedgen 


be braced while the concrete is hardening. 


Right: Fig. 2. How a post can 


intersect at the corners. 
Check diagonally from cor- 
ner to corner for squareness. 

2. Establish the floor 
level. Build forms for the 
concrete up to a height 
where the cement will 
come 4 in. above the top of the floor at 
all corners. 

3. Cut corner posts to exact lengths 
after marking them for the distance they 
will go into the cement; this allowance 
may be 4 in. Also cut the beams which 
are to rest on these posts. 

4. Mix concrete of 1 part cement and 4 
parts coarse gravel and set the posts in 
this. To assist in placing them correctly, 
lay the top beams along the ground for a 
measure. 

5. ‘‘Tack”’ the 1 by 3 in. rails on the 
posts to hold them the proper distance 
apart at the top (see Fig. 4). 

6. Test the posts for plumbness. Brace 
the structure against the ground if neces- 
sary and let the concrete set before pro- 
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supporting beams in 
place, chisel out re- 
cesses for the tops of 
the upright slats or 
braces in order that 
these may come flush 
with the posts and al- 
low the horizontal rails 
to go outside the posts 
without bending. 

8. If desired, join 
the end beams to the 
side beams with a shal- 
low dado or housed 
joint to add strength 
(see Fig. 3). 

9. Cut the rafters to 
length and make the 
decorative cuts on the 
ends. 

10. Put beams, raft- 
ers, and roof slats in 
position (see Fig. 4). 

11. Cut and nail on 
the upright pieces and 
horizontal rails. 

12. Apply a suitable 
stain (or paint, if pre- 
ferred; for directions 
see P. S. M., June ’30, p. 88). 

A satisfactory brown color can be ob- 
tained by mixing burnt umber (ground 
in oil) with raw linseed oil and turpen- 
tine in equal parts. 

13. Level the ground for the floor, 
laying in the necessary rocks to hold the 
ground on the low and high sides, and 
finish around the concrete corners with 
rocks. 

14. Flagstones for the floor, if natural 
stones are not available, may be ob- 
tained from broken-up sidewalks or old 
cement floors. 

15. Sow grass seed in the spaces be- 
tween the stones and water diligently. 
Plant vines around the outside, placing 
them near the uprights. 











PLAN OF A PERGOLA 


Fig. 4. The dimensions given need not be followed but should serve to give an idea of the general pro- 
portions of the structure. Redwood is one of the most durable woods to use for pergola constructior. 
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THE INCREASING USE OF THE TELEPHONE REQUIRES THE EXPENDITURE OF HUNDREDS OF MILLIONS ANNUALLY FOR 
EXTENSIONS AND IMPROVEMENTS 











It keeps faith with your needs 


An Advertisement of the American Telephone and Telegraph Company 


You have found a constantly growing use for the 
telephone. You have learned its value in business. 
You have found it helpful in keeping contact with 
family and friends. Its increasing use has given the 
telephone its humanly important place in modern 
life and requires the expenditure of hundreds of 
millions annually for extensions and improvements. 

In 1929 the Bell System’s additions, betterments 
and replacements, with new manufacturing facili- 
ties, meant an expenditure of 633 million dollars. 
During 1930 this total will be more than 700 millions. 

Definite improvements in your service result 
from a program of this size and kind. They start 
with the average time required to put in your 
telephone—which in five years has been cut 
nearly in half. They range through the other 





branches of your service, even to calls for distant 
points—so that all but a very few of them are 
now completed while you remain at the telephone. 

In order to give the most effective, as well as the 
most economical service, the operation of the Bell 
System is carried on by 24 Associated Companies, 
each attuned to the part of the country it serves. 

The Bell Laboratories are constantly engaged in 
telephone research. The Western Electric Com- 
pany is manufacturing the precision equipment 
needed by the System. The staff of the American 
Telephone and Telegraph Company is developing 
better methods for the use of the operating com- 
panies. It is the aim of the Bell System 
continually to furnish a better telephone 
service for the nation. 
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Novel Kinks to Use on a Car 


Shellac as a cure for leaky gas tank —How to make 
arm rest for driver—Simple device to test valves 


LTHOUGH the driving position in 
A modern motor cars is far more 
comfortable in many ways than it 
was in older type vehicles, few make pro- 
vision for an arm rest for the driver. 
Figure 1 shows a simple arm rest designed 
to hook over the window regulator of the 
door at the driver’s side. It consists of 
a sheet iron bracket to which is attached 
a padded wooden strip to form the arm 
rest. The length of the bracket and the 
dimensions of. the arm rest must, of 
course, be arranged to suit the car. 
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Fig. 1. A sheet iron bracket with padded wood- 
en strip hooks on door to form driver’s arm rest. 


SIMPLE VALVE TESTER 


WHILE there are excellent gages now 
being made for testing the tightness of a 
valve after grinding, the amateur auto 
mechanic can satisfactorily test valves 
after grinding by the arrangement shown 
in Figure 2. An ordinary thin rubber ball 
is cut in two very carefully so as to leave 
a clean edge. The valve is held off its 
seat while the inverted half of the ball is 
placed over it and squashed down. Then 
the valve is held tightly against the seat. 
If the valve is tight, the half ball cannot 
resume its shape. 


THIN HALF RUBBER BALL 





Draining the gas tank, letting it stand until 
dry, and then coating with shellac stops leaks. 


LEAKING GAS TANKS 


OcCASIONALLY a gasoline tank develops 
a leak caused by a tiny opening in the 
seam or around one of the pipe connec- 
tions. It often is possible to avoid solder- 
ing by draining the tank and allowing it 
to stand several days until it is completely 
dry. Then openings are plugged and a 
quart of shellac is poured in. The tank 
should be shaken so that the shellac will 
reach every part of the inner surface. 
Then the shellac is poured out again and 
the tank allowed to stand in the garage 
for several days until the shellac dries. 

Difficulty may be encountered if the 
tank contained low grade gasoline. Such 
gasoline often contains enough kerosene- 
like material that it will not completely 
evaporate. Instead an oily film is left 
which will prevent the shellac from stick- 
ing to the metal. In such cases wash out 
the empty tank with high test gasoline. 


FOOT REST FOR COACHES 


In MAny coaches the passengers on the 
rear seat are placed so far forward that 
there is a natural tendency to rest the 
feet against the backs of the front seats 
with decidedly bad effects on the up- 
holstery. Figure 3 shows how to con- 
struct a simple foot rest that can be 
applied to each front seat to save the 
upholstery. Angle iron brackets are bent 
up as shown and attached by wooden 
screws to the bottom of the seat and the 
hardwood board attached to the brackets. 
This can be covered with rubber matting, 
if desired. 


EXTENSION FOR JACK 


FiGuRE 4 shows a way to form a drop 
extension out of a heavy piece of strap 
iron. This drop extension will prove ex- 
tremely useful in cases where it is neces- 
sary to get under the axle when the jack 
itself is too high. Do not attempt to 
make the drop extension out of light 
strap iron. The steel must be so thick 
that there will be no chance of the weight 
bending the lower angle and permitting 
the axle to slip. 

The base area of many types of jacks is 
neither wide enough or long enough. 
They work well on hard surfaces, but are 
quite likely to tip over if an attempt is 
made to use them on sand or soft ground. 
This is particularly true when an exten- 
sion is used. It is, therefore, desirable 
to fit an extra base to the jack as 
shown. 


POPULAR SCIENCE MONTHLY awards 
each month a prize of $10, in addi- 
tion to regular space rates, for the 
best idea sent in for motorists. This 
month’s prize goes to H. W. Swope, 
Danville, Pa., for his suggestion for 
repairing leaky auto gas tanks (shown 
and described in column two). 
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Fig. 2. Ordinary thin rubber ball can be 
used as satisfactory engine valve tester. 


Fig. 3. Angle iron brackets, supporting hard wood Fig. 4. Heavy strap iron is bent 
board and attached to front seat, make foot rest. to make drop extension for jack. 
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| News... it 


Ford»... Hudson 
De Soto Dodge 
Essex Reo 


A new grade of Mobiloil is 
offered to scientifically 
meet the lubrication 


problem of your car... 











































































































e 7. 
Make this Chart your Guide 
This abbreviated chart shows the correct grade of Gargoyle In the cars listed above, and in certain models 
Mobiloil f Y ll find th ] 
O) or most passenger cars. You will find the complete . ° 
Mobiloil Chart at your Mobiloil dealer’s. of other cars listed in the chart at the left, we 
recommend the use of the new Mobiloil “AF”~— 
1930 1929 1928 1927 Z , 
NAMES OF Eague | Engue | Engee | Engine Because — it will stand up better under the 
PASSENGER sTlslslslerlsil:ls ‘ re ° 
CARS eek: higher engine temperatures of today’s fast driv- 
Zistie2z =12 a on a 
» Aubuin6-85........ AF | Arc. ee ee Ee eee ing, and last longer. 
seme el ce] EL A A 
Buick.....-.-.----. | BB | Are Are.| BB | Arc. | BB | Arc Because —it is heavier in body than Mobiloil 
ae ele aet BB | Arc. | BB - > pay ry _ eA r h bil ‘] Pe es 
a. Mo ccccecscces ecce e ° re. 
—_........ A’ lic | & lel & leet & Loe. and lighter than Mobiloil “BB”. 
Chrysler ie ie Bienes Ha = sn e en ‘a > - BB = 
=a o * . . s hd 
« “other modéls | AF | Are.| AF | Are.| A | Are.| A | Arc. Because—it is made by the makers of the 
a 4 Kaela rr ~. AF | Arc.| A | Arc.] A | Arc. . . cs 7 
WE GSEs occcececs . ecee eoce erce eeee eeee eee 
= sheumet & tee & the és tk...) world’s leading quality oils. 
Elcar 6-70, i aneiwaes PX -” PS _ S _ S a ‘a 
other e c. re. . . . 
Sobier.............1 A lao) & ides) & Lae.) A | dee. Because — it is the result of thorough engine and 
ae . | AF | Arc. | AF | Arc. A | Arc.]| A | Are. 
>, ARI food woes bev pases fowl yoo Wd lubrication study by the most experienced staff 
| war see ge ae 3 = BB | Arc. | BB } Arc. | BB | Arc. fl b m a if a 3 h ld 
ardaner lo cee ° eoce eoce eece eoce ecce cece 
Pa. Beye BB | Arc.| BB | Arc | BB | Arc. | BB | Arc. of lubrication scientists in the world. 
raham an 
h Paige..... a Backes I sec . ° : 
— AF | Are.| AB | Arc. | CA. | Are: | “A” | Arc Because —it is made by the vacuum process in 
- eV merical = Ha ~ 4 _ 4 a " f o 
BOOTS. ccc ccccescce ° c re. rc. 
Miacdtle: .......:0... BB | Arc.| BB | Arc.| BB | Arc. | BB | Are. the world’s most modern lubrication plants. 
Marmon Big aoa bo iss. a hes ry = ry = 
yt e Sc. re. rc. . . 
Mustt.......... 1.8 cc, AF Arc A | Ate] ove | oo Because —it is made from the world’s finest 
i 0 ee ee, Pee re “S POA Freer 
mu. 6 ae toed ell ne feet aes el eee crudes, selected by the outstanding authorities 
Rhy pr aa 13 fn. = a y a: ry on. : fi 1 b . " 
a ff eee ° rc. rc. 
Oakland [en th BB yo A i. A | Arc.| A | Are. on scientific lubrication. 
— Ratsenauaes ry _ = ‘ 4 : = 
Peerless 61, Gi: | one wes} AF | Are. a x: 7 va asso Because — it sells at 30 cents a quart (35 cents in 
= 2 8 See Pores feres Peers er re. re. 
- 0: i Are. . | BB | Arc. : 
sawed gk a) bend poset her boom Southwest, Mountain, and Far Western States). 
ca | led leet § te See . 
mode¢is) .... re. rc. é ° e 
Studebaker Comider 8 | AF | Are. | AF | Arc. |... | 2.0] +++ | «+++ Add to the performance of your good car, the 
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mee nt a tee 6 Ee el improved performance correct lubrication can 
sm er vere £ =~. A ry BB | Arc. | BB | Arc. . . M bil ‘I d 1 d - 
7. on © ho 2 oe ata eee ple Sa give it. Let your ob110l ealer drain your 
crankcase today and refill with this outstand- 
ing new lubricant. ° 
VACUUM OIL COMPANY 
LOOK FOR THIS SIGN 


Makers of high-quality lubricants for all types of machinery 
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How to Add the Body and Canvas to Our 
Covered Wagon Model 


brate the Covered-Wagon Centen- 
nial by building the decorative model 
described last month (P.S.M., June 
”30, p.75), and if you already have the 
wheels and carriage completed, the next 
step is to add the body and canvas. 
Those who missed the preceding in- 
stallment can obtain a copy of the June 
issue for twenty-five cents from the Sub- 
scription Department. A great deal of 


I YOU are doing your bit to cele- 





How brads and cord are used in the 
process of shaping the cover bows. 


work, too, can be saved by all 
those who undertake the con- 
struction of the model if they 
make use of the full size draw- 
ings contained in PopuULAR 
SCIENCE MONTHLY Blueprints 
Nos. 118, 119, and 120 (see 
page 103). 

BODY. Sides: Obtain the 
top curve by bending a stick 
around three nails, and gage 
the bottom after the top is 
cut. Score lines for the joints. 





By EDWIN M. LOVE 


Glue % by 7% in. cleats inside the front 
ends, and ! k by? fs in. cleats at the rear. 

Bottom: ‘Score joint lines, and nail to 
the sides. 

Front End: Add the cleats after scoring 
lines on both faces, and nail between the 
sides just back of the cleats at the end. 

Paneling: Glue 
and nail rails and 
stiles in place. 

Cleats: Three % 


The author, Mr. 
Love, putting the 
finishing touches of 
color on his com- 
pleted covered wag- 
on model. Tongue 
and yoke are placed 
under the model. 





ANGLE 'RON 
i 


The pronioen. box and carriage before the eee are 
placed. Note angle irons at the bottom of each cleat. 




















by % in. cleats are placed inside each 
side. Besides the four main bottom cleats, 
an end-gate cleat is added. 

Irons: A metal bracket bolts against 
each inside cleat, and one against each 
side at each end. Chain hooks for the 
end gate are 1-in. No. 16 brads driven 
through “nuts” and cardboard washers 
outside, and washers inside, where they 
are bent to form hooks. The bow sockets 
are No. 22 gage metal bradded in place. 
Note the rod across the front of the box. 

End Gate: It is well to nail this solid, 
as the hinges are weak. Form hinges by 
rolling the leaf ends around a brad, by 
making two saw cuts through the rolls, 
by breaking out the center section of one 
and the ends of the other, and by riveting 
in brads for pins. 

Side Boxes: Notch the backs for the 
rubber hinges, assemble, and nail in place. 
Rabbet backs for the rails if necessary. 

Bows: Soak the strips overnight, and 
bend all five at once. If they do not bend 
easily, hold a flame under them while 
shaping. When secured in the form, steam 
them over the spout of a teakettle. 

TONGUE. Straps edge the hounds 
and pole as far as the second large clip, 
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Playing i" the 
sand, acting stories 3 


ake up them- 
they m Take movies 


selves. - 
of the youngsters no 
in pictures they 


stay always young: 


Your own children... 


starring in your own movies! 


ROTHER thundering along the 
beach in a game of his own de- 
vising! And sister seriously building 
castles of sand, to be peopled with imag- 
inary families. 
The two of them . . . playing at leap- 
frog, learning to dog-paddle, rollicking 
or resting . . . just being themselves! 


What form of entertainment can match 
it? What pleasure even compare? Your 
own children . .. stars of your own 
movies ... to have and to treasure, to see 
again and again and again, long after that 
day on the beach is forgotten. 


You need no one to tell you how to 
make interesting movies of your family. 
No need to worry about properties, 
atmosphere, scenery. Your fishing trips, 
your sailing trips, your hikes and picnics 

- sports ... are perfect home movie 


And when the films come back devel- 
oped ... what a thrill! There are your 
children on your own silver screen, smil- 
ing, jumping, running, just as in real life. 


material. Just take Ciné-Kodak along, 
press a lever and the picture is made, 
your vacation preserved for all time. 


For Ciné-Kodak is the simplest of home 
movie cameras. You look through a 
finder and press a lever. Exposed reels go 
off to the nearest Eastman processing sta- 
tion .. . and in a few days you have them 
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There’s the finest fun in all the world! 


back, ready to show in your Kodascope 
projector. No charge for developing; 
that’s included in the price of the film. 


Before you leave for your vacation this 
summer, let your Ciné-Kodak dealer dem- 
onstrate the Ciné-Kodak. He has typical 
reels actually made with it. He’ll gladly 
explain both camera and projector . . . 
show you Kodacolor, too, home movies 
in fuli color made as easily as black- 
and-white. 


See him, by all means. He has complete 
outfits ... camera, projector, screen, every- 
thing ... for as little as $143. Eastman 
Kodak Company, Rochester, N. Y. 


Gut Koda 


SIMPLEST OF 
HOME MOVIE CAMERAS 
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while a strap runs the full length under- 
neath. The spreader is half-lapped into 
the pole end. Bend the clips before shap- 
ing them with a file; and for bolts, use 
No. 18 escutcheon pins riveted over nuts. 

YOKE. The eye is a U-bolt bent, 
passed through holes drilled in the wood 
and clips, and riveted over at the top. 

To shape the bows, boil them in water 
for two hours, wind them with string, 
bend them around a bottle, slip the ends 
into the holes, and allow them to dry. 
Splits made when mortising for the keys 
can be disregarded, as they are character- 
istic of an old, weatherbeaten yoke. The 
keys are wedges notched on one edge so 
that they can be turned over 
in the mortises to prevent 
their working out. 

BOX COVER. Use un- 
bleached muslin, cut rectan- 
gular so that it projects 3 in. 
beyond the end bows and 4% 
in. below the upper panel 
rails of the sides. Make a 
14-in. hem all around and 
place draw strings in the 
ends. 

PAINTING. Wear off the 
corners on the paneling and 
elsewhere with a half-round 
cabinet file; and file ‘“checks”’ 
in the ends of the boards. 

Glue and brad pieces of 
velvet, pile folded in, to the 
brakes. Glue and brad single 
thicknesses of velvet to the 
axletree ends where they will 
cover the inner ends of the 
hubs and represent sand 
boxes. 

Coat the wood with two parts of dry 
burnt umber and one of lampblack, 
mixed with alcohol; and when dry, clean 
well with a scrubbing brush. Using a 
flat 3%-in. lettering brush, coat all parts 
with light-red poster paint. Do not 
brush too thoroughly, and at all points 
where rain water could stand and soak 
in, as at the upper edges of panel rails 
and the adjacent parts, do not apply the 
red. The same is true of all edges and sur- 
faces naturally subjected to rubbing, such 
as the side-box lid edges. The wheel 
spokes should have a thin coat, with none 
between the spokes, and very little inside 


i -WAGON BOX ’ 
: my LONG AT BOTTOM 

, 21%" LONG aT ToP 

i 5 Ke" WIDE AT BOTTOM. |! ' 


\ 6" WIDE AT TOP 2 jn 
3%" DEEP —— 1 OF COLOR - 
\ | ' iit 
\\ i" |! BRACKETS / 
. Sef ie = yi at 2 
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of the felloes. When dry, 
rub vigorously with the 
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scrubbing brush. Add a 
suggestion of blue-green 
stripes on the hubs, bol- 
sters, axles, and body- 
panel stiles. 

Protect the water color 
with a coat of four-hour 
clear varnish, thinned with 
an equal quantity of thin- 
ner, so that it will soak 
in and not leave a gloss. 

Top: Secure the sides 
with brads driven into the 7 
bows and rails, beheaded ’ a” 


CENTER BOWS 


‘ 














TONGUE ~16 " TOTAL LENGTH 


The yoke and tongue. The bows 
for the yoke are 1%-in. dowel rod. 


center bows on both sides. 

Base: The writer cut a 
rectangle of Tabasco mahog- 
any, 3% by 934 by 24 in., 
rounded the edges, applied 
Bismarck brown water stain, 
and sanded it lightly to re- 
move any raised grain. No 
filler was used, but a coat of 
wax was well rubbed in. 

Lay the tongue on the 
base lengthwise, with the 
yoke diagonally over it, under 
the front wheels. 

Bore a 3-in. diameter 








The completed model and base before the paint and cover were applied. Small 
screw hooks over the felloes of each wheel hold the model on the mounting. 


and bent downward to form hooks. Pull 
the draw strings, gathering the ends prop- 
erly, and tie the front strings to the cross 
rod. The rear strings cross each other and 
are fastened to the chain hooks. Two 
stitches taken in each corner, at the 
bows, take up any of the slack. 

Coat the muslin with thin shellac. Go 
over it with mustard-yellow, red-brown, 
and a little orange poster paint, well 
blended at the edges and worked into the 
shellac with a brush moistened in alcohol. 
Leave one or two rather strong spots of 
color on each side and work in faint 
diagonal smudges of blue-green near the 





2 iy BOX COVER 

OF UNBLEACHED MUSLIN 
PAINTED WITH THIN SHELLAC,)/ / 
i WITH FAINT SMUDGES | !' 


hardwood dowel with a %-in. 
bit, and cut off four %-in. 
lengths, to be glued over the 
spindles, inside the hubs, for 
nuts. Paint these black. 

Tie a piece of brown string to the brake 
lever and tuck the other end in the front 
opening of the canvas cover. 





Noie: Several readers have inquired whether 
oxen can be purchased for the model. If a 
sufficient number wish to obtain them, Mr. 
Love is willing to carve the models and make 
the casts, prorating the cost. Write to Mr. Love, 
in care of this magazine, and indicate whether 
you desire 13-in. oxen for a 24-in. wagon, 9-in. 
oxen for an 18-in. wagon, or 614-in. oxen for a 
12-in. wagon. 
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END 
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41X65 x 16% 


RECEIVES STAKE -E 


Perspective sketch showing the box with the cover attached. The bottom is curved and is therefore larger than the actual overall length of 
the box indicated. Full size drawings can be obtained by sending seventy-five cents for Blueprints Nos. 118, 119, and 120 (see page 103). 
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Car. 


“Ts can bring it back if it doesn’t suit?” 


“Certainly, the Studebaker Pledge provides 
five days’ driving trial for every buyer.” 


You have plenty of time to learn just 
what the used car you select will do 
for you when you buy it on the famous 
Studebaker Pledge Plan. You can 
make your own tests of its perform- 
ance, speed and comfort. And if it 
does not satisfy, you may return it 
within five days and apply your pay- 
ment on amy car in stock, new or used! 

Last year, more than 150,000 thrifty 
motorists bought Pledge-backed used 
cars. That’s because a good used car 
is always a better buy than a cheap 
car bought new. Most Pledge-backed 


STUDEBAKER (|= 


Builder of Champions 


“You have five days 
to test the 






Pledge to the Public 
on Used Car Sales 


1 Every used car is conspicuously marked 

with its lowest price in plain figures, 
and chat price, just as the price of our 
new cars, is rigidly maintained. 


All Studebaker automobiles which are 
sold as CERTIFIED CARS have been 
properly reconditioned, and carry a 
30-day guarantee for replacement of 
defective parts and free service on ad- 
justments. 




















Every purchaser of a used car may 
drive it for five days, and then, if not 
satisfied for any reason, turn it back 
and apply the money paid as a credit 
on the purchase of any other car in 
stock —new or used. (Ie is assumed 
that the car has not been damaged in 
the meantime.) 


— 










© 1928 The Studebaker Corporation of America 


used cars have been thoroughly recon- 
ditioned to give new-car appearance 
and performance. 

All certified cars sold on the Stude- 


baker Pledge Plan carry a 30-day INVEST 2c 


guarantee. And every Pledge-backed YOU MAY SAVE $200 


used car has its lowest price plainly 
: ' —_—— Spend 2c now for 
marked — one price for every buyer! FAS AY your copy of this in- 
See your Studebaker dealer first \\ “~Y : Soo benlioe “tien 
toJudgea Used Car” 
when you shop for a used car. Get a a anaanate 
the full protection of the famous | much as $200 on 

Studebaker Pledge— 

your greatest assurance 


the used car you 
| buy. * Mail the 
of complete satisfaction! THE STUDEBAKER CORP. OF AMERICA 
Div. 167, South Bend, Indiana 





coupon now! 











Please send me copy of “‘How to Judge a Used Car.” 


Street 








City --- State 
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Foot-Controlled Bench Lathe 


A Novel Way to Arrange a Friction Disk Drive— 
Gives Wide Range of Speeds and Is Reversible 


INCE a lathe is, without doubt, the 
most important and in many cases 
the only power-driven machine in 
the home workshop, the problem 

of mounting it properly ard providing it 
with a convenient drive is one that de- 
serves careful study. 

An effort to discover an ideal arrange- 
ment for a small lathe resulted in the 
bench illustrated. Being the outgrowth 
of many experiments and having given 
good service for years, the design may 
help other amateur mechanics, especially 
model makers, to build lathe benches of 
the utmost efficiency and convenience. 

The motor is started without load, the 
speed is adjustable, and the reversible 
drive, which is by friction disks, is foot 
controlled and requires only one shaft, 
two bearings, and a belt. The advantage 
of a friction drive is the ease with which 
slow speed and low power can be obtained 
when necessary for delicate turning, mag- 
net winding, and the like. 

The bench was made up of such odds 
and ends of lumber as may be found in 
and around any home shop. The top is 
covered with battleship linoleum and 
edged with running-board molding such 
as is used on automobiles. The cabinet 
of drawers is made as a separate unit so 
that it can be removed easily when neces- 
sary to inspect, adjust, or oil the bearings. 
In the drawings below only the general 
dimensions are given because the type of 
lathe and motor will govern the exact 
sizes and design to a large extent. 
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By WARREN N. CRANE 
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The bench table with 
the tool cabinet re- 
moved toallowthe main 
shaft to be seen clearly. 


A close-up of the cone 
pulley and the friction 
disks with the motor 
directly behind them. 


The unique feature is the arrangement 
of the friction drive. The main shaft, 
which carries the large cone pulley and 
the friction disks, runs in ball bearings 

to reduce the power loss, 

oy since no one wishes to buy 

- a motor any larger than is 
necessary. 

Many expedients were 
tried before a thoroughly 
satisfactory friction gear 
was developed, and it is 
perhaps inadvisable, at 
least for the beginner, to 
try to modify the one 
shown in any essentials. 
It is made as follows: 

A_ hub or core is pre- 
| pared as shown in the 
ca | drawing marked “detail 
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\ "et | 19%"—— of motor friction pulley.” 

FRONT VIEW ‘. END VIEW Washers of leather and 
SWINGING. «OTR nupger OR FELT PADS rubber (a good quality 
MOTOR BASE RUBBER. SAFETY suitable for packing should 











HINGE HINGE 


Pd 





















PIVOTS™ 














EQUALIZING|| 44 
— ‘SPRING Nil 

















REAR VIEW 


ea = — UU LEATHER) SET SCREW 


DETAIL OF MOTOR 
FRICTION PULLEY 


Three views of the bench as built by Mr. Crane and a detail of the 
combination rubber and leather pulley used on the motor shaft. 


be used). are strung alter- 
Torit nately on the spindle and 
MOTOR turned down to the re- 
HAFT = quired size and taper after 
being clamped tightly in 
place with a nut and 
washer. 
Next, the large disks are 
made of wood or, better 


still, of steel with a wood facing. If made 
of wood throughout, use only thoroughly 
seasoned stock at least three-ply in thick- 
ness to prevent warping, because the 
slightest inequality in the friction surfaces 
will cause uneven running and loss of 
power. No paint or varnish should be used 
on the friction surfaces, but it is well to 
varnish all other parts to keep out 
moisture. 

The motor is fastened to a swinging 
shelf. This long, narrow shelf is sup- 
ported by two boards to which it is hinged 
and which, in their turn, are hinged to the 
“two by fours” at the top of the bench. 
Operating the foot pedal swings the shelf 
and brings the motor friction pulley in 
contact with either friction disk to pro- 
duce forward or reverse motion. The foot 
pedal and the connec- 
tions are made as illus- 
trated. The equalizing 
spring is placed in such 
a position as to hold 
the motor in its central 
position with the fric- 
tion pulley touching 
neither disk. 





The rear view of the bench. Note particularly 
the swinging motor shelf and its support. 


To reduce noise, the motor is supported 
on rubber or felt pads on a sub-base, 
which in turn rests upon pads of the same 
material. 

In wiring the outfit, it will be found 
convenient to include an outlet with a 
plug receptacle or two for a droplight and 
a small motor grinder or an electric solder- 
ing iron. It is also well to use a longer 
main shaft than is actually required, for 
the time may come when some other light 
machine or piece of apparatus can be 
driven from this shaft extension. 

The cabinet is not essential, but is a 
genuine convenience. 
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PRECISE HANDS PACK YOUR TEA 


Human hands don’t touch your tea... 
they're much too slow, too fumbling. 
Your tea is packaged by the precise, 
speeding hands of the steel-witted 
robot on your right. The robot's ma- 
terials: a roll of foil, a stack of labels, 
a bin of tea. Its product: finished 
packets, the foil carefully folded, the 
label wrapped and glued, the tea 
weighed out to one-tenth the weight of 
a penny. Its speed: 2500 packets an 
hour. 



































This machine, and its robot-brothers that 
package almost all your grocer’s 
wares, can do its job only because its 
thousands of parts are made with 
scrupulous accuracy; accuracy that 
comes of skilled hands and the finest 
precision tools — tools like Starretts. 


Starrett Tools will bring precision to 
your hands. In your home shop, or in 
more serious work, Starrett Tools take 
the abouts and the almosts out of meas- 
uring. They put within your grasp the 
pride and pleasure that come from 
work well done. 


Let us send you the new Starrett soth 
Anniversary Catalog. It describes and 
illustrates over 2500 Starrett Tools. 





2. 
Above: Packaging machine, Salada Tea Company. 
Left: Starrett Protractor No. 359, used in laying out angles for 
cams, etc.; Starrett Calipers Nos. 79 and 73, two of the many 


Starrett Tools so valuable for wood and metal-working in the 
home shop. Below: the coupon. Send it. 







THE L. S. STARRETT COMPANY 
ATHOL, MASSACHUSETTS 
Please send me Starrett Catalog No. 25"w’ 


I 2-5 2 52 -3..55 55330 solasgsuen ociasceavsansceasacesnaxasanbiaax sb aanduoneteiadener eas 
R255 270 say cssysucuganteasaeness cad Pane acer psitons 
oe Coen ee Bi cisesccescnihowlivesleeaanseren a eda 
Tools 1880—1930 © 
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Threading Facts for Shop Men 


Materials to use for nuts—The 





HERE are a great many things to 
consider in the choice of metal in 
threaded parts subjected to wear. 
A good rule to follow in all 
thread work is to have a marked differ- 
ence between the hardness of the nut and 
stud. This is usually accomplished by 
using different metals; as, for instance, 
cast iron or bronze for the nut and steel 
for the stud. Mistakes are frequent when 
both parts are made of steel. Fig. 1 
shows the principal right and wrong com- 
binations. A soft-steel nut is no running 
mate for a soft-steel stud, while a hard- 
ened steel stud works well with a soft nut, 
and vice versa. 

Where it is necessary for both parts to 
be of steel and also to be hardened, the 
temper of one should be drawn appre- 
ciably more than the other. This, by the 
way, is a good rule to remember for any 
and all parts subject to more or less con- 
stant wear. 

Figure 2 illustrates several different 
methods for taking up play in nuts. A 
serviceable way for ordinary purposes is 
that shown at A, in which the nut is slot- 
ted parallel to its end faces and then 
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"Ae TURN—|-— ADVANCE 
14 THDS / INCH =.012 NEARLY 
FIG.3 28 + = * =.006" « 





Fig. 2. How to make a loose nut fit. Fig. 3. Using regular 
hexagon cap screws for adjustments in shopmade fixtures. 


F 
/ 
RE-TAP AFTER 
SUDER SOLDER 
1 "G2 





Shop men who real- 
ize the importance 
of threading opera- 
tionsstudy each prob- 
lem and the use to 
which each thread 
is to be put before 
they begin the work. 


sprung together slightly. Another good 
plan, but one unsuitable for nuts sub- 
jected to any considerable stress, is the 
splitting method shown at B. Either A 
or B are suitable for nuts which must be 
adjusted frequently. This is not true, 
however, of the expedient of setting the 
nut up under pressure as indicated at C. 

A better variation of the same proce- 
dure is to set up or slightly crush the 
end threads as at D, as this does not de- 
form the remainder of the nut. About 
the poorest way is that of ovaling the nut 
as at E, which makes the threads engage 
only at two opposite points. A method of 
taking out the play by means of solder, 
sometimes useful with hardened nuts, is 
illustrated at F. 

It should be observed that none of these 
measures is of the nut lock variety, it 
being no part of the author’s aim to add 
anything to the information contained in 
something like 4,000 patents issued on 
nut-locking devices. 

There is a good deal in knowing how to 
make threads engage and fit, but there is 
as much in knowing how to use and apply 
them properly for special purposes. Regu- 
lar hexagon cap screws are fre- 
quently used for adjustment in 
shopmade fixtures, but atten- 
tion is rarely paid to a logical 
relation between the pitch of 
the thread and the hexagon. It 
costs nothing to do this right 
and it saves a great deal of guess- 
work and figuring later (see Fig. 
3). Standard V-form threads of 
14 and 28 threads per inch are 
suitable for hexagon division, 
because they give results for 
each sixth turn in round thou- 
sandths, as is seen at A. 

The situation is a different 
one where a closer adjustment 
is to be obtained by the use of a 
round dial-type head instead of 
a hexagon. In this case, every- 
thing should be divisible by 10 
to give whole  thousandths. 
Screws having 10 and 20 threads 
per inch are the only ones that 


designing of differential screws— 
How to relieve friction—Making 
a loose nut fit, and other hints 


By HENRY SIMON 


will give these results, as shown at B, un- 
less it is desired to go down as fine as 40 
threads per inch, which ordinarily is not 
advisable. 

With Fig. 4, we enter the Chinese puz- 
zle section of helicosophy. Differential 
threads are to screws what planetary 
drives are to gearing, and it is partly due 
to this fact that their very valuable prop- 
erties are not more frequently taken ad- 
vantage of. Of many possibilities, only a 
few of the most promising can be dis- 
cussed here. A differential thread must 
always be comprised of at least four ele- 
ments, namely two male and two female 
threads, but these may be combined and 





METAL COMBINATIONS IN SCREWS AND NUTS SUQJECT TO WEAR 
POOR PRACTICE GOOD PRACTICE 
EQUAL TEMPER HARDE 


HARD STEEL NED STEEL 
SOFT STEEL) “HARD STEEL SOFT STEEL DICFERENT TEMPERY 
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Fig. 1. Success in threading often depends on 
the proper choice of material for the nut. 


arranged in any one of a great number 
of ways to give a variety of different 
results. 

At A, in Fig. 4, the two male threads 
are fixed relative to each other, both be- 
ing on the screw c. Of the two nuts, 
either a or b may be stationary or fixed, 
the resulting movements in both cases 
being shown at B and C respectively. D 
and E illustrate variations of the same 
plan involving a right- and left-hand 
thread. In Fig. 5, the male threads are 
on different studs, of which one forms the 
nut for the other as at A. It is of course 
necessary to prevent part } from rotating, 
which may be done by slabbing it as 
shown. In B, the shank of one screw 
slides in the other, while the second is 
prevented from revolving relative to the 
first. 

Differential threads are highly useful, 
particularly in obtaining extremely fine 
movements with ordinary coarse threads, 
and in causing simultaneous differential 
movements of two parts. A practical 
example of the first kind is that shown at 
C, illustrating the device at A, where by 
the use of a 16- and 18-per-inch thread 
we obtain the extremely fine advance of 
0.007 in. for each revolution of the larger 
screw. Such a result would be out of the 
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“ey 
Accuracy makes possible “~<s. 


your many electrical servants 
Mass PRODUCTION of any of the thou- 


sands of electrical products which serve you 
Is) faithfully is possible only because of the accurate 
manufacture of many parts. 


Generators, motors, fans, heaters, refrigerators, talk- 
ing movies—the parts of these and hundreds of 
other electrical products are accurately made and 
checked with the help of reliable precision tools. 


The electrical industry is but one of the impor- 
tant industries in which Brown & Sharpe Tools 
help to maintain high standards of accuracy. 
Years of satisfactory use on every type of pre- 
cision work make Brown @& Sharpe Tools 
the choice of skilled mechanics the world over. 


BS Our Small Tool Catalog No. 31 describes over 2300 useful 
tools. Ask your dealer for a copy or send to us for one. Dept. 
P.S., Brown & Sharpe Mfg. Co., Providence, R. I., U.S.A. 


Brown & Sharpe Tools 


*WORLD’S STANDARD OF ACCURACY” 


Toolmakers’ Universal Bevel 
; Mar “denen bay or tt —. Clamp No. 756 Protractor No. 496 
A Micrometer NY * 
Caliper He. 6 BS Ss Vernier Caliper 
< No. 570 
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The Smallest, Fastest, Handiest Grinder 


The Kipp Air 
Grinder 
$2 5 eis 


What it does: 


Touches off steel 
as neatly and 
smoothly and 
rapidly as a sta- 
tionary big 
wheel grinder. 
Gets into the 




















What it is: 


inaccessible A little high speed 
places to grinder operated by 
blend radii compressed air at ordi- 
and to add nary shop pressures. 73% 
the finish- inches long. 15 ounces in 
ing touches, weight. Rotative speed 
and a thou- fy 40,000 r. p. m. Surface speed 


iW more than a mile-a-minute 
W with a half-inch wheel. An 
ff entirely new tool, 


Where it fits: 


Toolrooms of all kinds, for die 
work-— 

Metal pattern shops — Machine 
shops. Production lines and assem- 
bly beaches. 


sand other 
jobs. 


How it saves: 


Does in minutes the work that other- 
wise requires hours and days and 
o does it more accurately. 
Does work which cannot be done with 
any other tool. Is always at the work- 
man’s finger-tips. 

What it costs: 
$25.00 complete. It often saves more than its price on 
one die job. 

How it’s sold: 

On ten-day free trial offer. Read the order blank below 
—the grinder with 4 grinding wheels, hose and hose 
connections will be sent on those terms to any firm 
with a satisfactory credit rating. Specify Model AG 
for pressures 50 to 100 pounds. Specify Model A G L 
for pressures 20 to 50 pounds. 


Mapison-Kipp CorRPORATION 
Manufacturers of Air Grinders, Fresh Oil Systems, 
Mechanical Lubricators, Die Casting Machines, 
Die Casting Dies 

. 


Kipp\ Grinder 


ORDER BLANK 


MADISON-KIPP CORPORATION 
221 Waubesa Street 
Madison, Wisconsin 


Send one Kipp Air Grinder 0 AG OAGL— 
at $25.00, net 30 days, postpaid. If it is not satisfac- 
tory we will return invoice and grinder on or before 
the 10th day after date of invoice. [Note: If you 
prefer to use your regular office form attach this 
coupon to it and copy the above return arrange- 
ment on your order for a complete record. } 
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| wheel and a threaded stud, the cen- 
| ter distances being so related as to 
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question altogether with any 
standard single thread, for it 
would call for 143 threads per 
inch, a condition that would 
be highly impractical. It is 
well to bear in mind that al- 
though theoretically differen- 
tial threads can be used to 
obtain a tremendous leverage, 
the large frictional factor 
practically neutralizes any 
benefit derived from that 
quality. Differential threads 
should therefore not be used 
for obtaining higher pressures. 

Let us conclude with a few 
random applications of threads. 
At A, Fig. 6, a tap has been 
used to relieve friction and 
provide oil space for a sliding 
rod placed in a Jong bore. An 
analogous use of a tap is that 


FIG4 












TWO RIGHT-OR LEFT-HAND THDS: 
FFERENTIAL TRAVEL = 

FF. BETWEEN LEADS OF THDS 
Ly | [MULTIPLIED By REVS. OF SCREW 


DIRECTION OF TRAVEL DEPENDS 
UPON LEAD & DIR. OF bs 


ONE RIGHT- AND ONE. 
LEFT-HAND THD: 

TRAVEL = SUM OF LEADS 

MULTIPLIED BY REVS. OF SCREW 








SCREW 
e TO RIGHT” Ey 











Fig. 4. All differential threads 
are composed of at least two male 
and two female threads, arranged 
in any one of a number of ways. 





movement illustrated at C 
can be improvised from a fiber 


force the thread partly into the fiber 
and make it cut its own thread. D 
shows how a small but powerful 
jack can be made from a cap screw 
and nut by placing a steel ball in the 
screw head. Finally, £E illustrates 
the fact that a screw is the simplest 
of all racks for use with a small 
ratchet pawl. 


In his next article, Mr. Simon 
will describe various methods of 
perforating thin metal. 








shown at B, occasionally used ae 2 FIGS 

in connection with a driving fit veTHds | {18 THs |i -4 Fig. 5. In this case the male 
| to provide a series of relief 2" spas 2" nage - on on 

spaces for the com ressed TRAVE MOVEMENT . studs, the larger one forming 

ae The aheniar worm OF y OF RING ra the nut for the smaller one. 


TRAVEL OF b = .007° FOR EACH REV.OF @ 


FIG.6 \ 


Fig. 6. How to reduce sliding friction, and 
four other hints on the use of simple threads. 





How to Make a Simple Collet Adapter 


ANY machine shop, whether large 
or small, collet adapters like those 
shown below will be found to be a time- 
saving addition to the tool crib. With 
the many sizes of stock extant, it is quite 
expensive to equip a lathe or screw ma- 
chine with a full set of collets; yet, on the 
other hand, the lack of some one single 


A Nonshrinking steel should be 
used for adapters of this type. 





—_ — ssi 


~~ 
MAZZZZ 272 











| size may place before the machinist the 





choice of holding up the work or of un- 
dertaking the rather expensive task of 
making a special collet. 

Adapters of the type illustrated were 
tested out by the writer on many thou- 
sands of screw products and they have 
proved to be satisfactory in every way. 
They are so simple in construction and 
contain so little metal that very little 


time and expense are required in making 
them. If two or three of the largest bore 
collets are on hand, any of the smaller 
stock sizes can then be taken care of. 

The adapter consists merely of a two- 
part split sleeve which fits the bore of the 
collet, and is provided with a low shoulder 
at either end. Good gripping and releas- 
ing action of the collet on the adapter 
and the adapter on the stock is insured 
by flats which are filed on the outer con- 
tact surface at A and bevels which are 
placed on the internal edges of the two 
halves as at B. 

The saw used in cutting the sleeve in 
half should be as narrow as possible, in 
order that the two halves will not close 
to too great an extent when no stock is in 
the adapter. It is important to leave a 
little end play, say a small '@ in., at C 
so as to prevent any binding of the collet 
endwise. It is also a good plan to make 
the outside adapter diameter about .001 
in. larger at the front end so as to have 
the maximum gripping action where it is 
most desired. 

Adapters of this kind should always be 
made from nonshrinking steel, and drawn 
to a deep straw color.—H. S. 











© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 





rn 


rh 


— so 2 1h ae 


ae ae. ee eee ee a a | 


aq est ath fee 


~ 


oo Th es a> AS Mee an ee 7 ee a ee 


> oe -« 





Jury, 1930 





SWIMMER’S LADDER MADE 
FROM TIRE CHAINS 


O ENJOY swimming from a house 

boat or yacht, it is necessary to have 
some sort of ladder upon which to climb 
aboard. Such a ladder can be made at 
trifling expense from discarded tire chains 
from which every other cross chain or 
every two out of three cross chains are 
removed. The remaining cross chains, 
which form the “steps,” are covered with 
lengths of old garden hose. The rubber 









HEAVY CORD 
WINDINGS 











OLD RUBBER 
HOSE TO COVER 
CROSS CHAINS 











Lengths of old rubber garden hose or brass pipe 
can be used to cover the short cross chains. 


may be split, slipped over the links, and 
bound securely with heavy cord as shown, 
or a link in each cross chain may be 
opened and the hose—or lengths of brass 
pipe, if preferred—slipped on and the 
link refastened. The chain should be 
given a coat of red lead and one or more 
coats of white paint to prevent rusting 
and to improve its appearance. 

Hose placed over the upper ends of the 
side chains will protect the boat. 

Because of its weight, this ladder 
hangs straight down into the water and 
therefore affords a secure footing. One 
marked advantage is that it can be stored 
away in a very small space—J.D.G. 





POLISHING HEAD USED 
AS SMALL LATHE 


HEN alathe is not available, small 

wooden articles can be turned suc- 
cessfully on an ordinary polishing head. 
The work is mounted by drilling a care- 
fully centered hole in it and screwing it 
on the tapered end of the polishing-head 
spindle—the end on which buffing wheels 
usually are fastened. The grinding wheel 
on the other end of the spindle is not 
disturbed. 

By mounting the work in this way and 
improvising a tool rest, I have turned 
articles up to 5 in. long and between 3 
and 4 in. thick, as well as some pieces of 
walnut and maple overlay % in. thick 
and 8 in. square. I have found that a 
speed of about 2,500 r.P.M. is the best to 
use. Small bottles and vases can be 
turned without difficulty because it is 
easy to shape their inside and end sur- 
faces.—WENDELL M. CALDWELL. 
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“experts test 
‘Yankee’ blades- 

each and every one 
of the hundreds of 
thousands.” 





The TEST that 
“YANKEE makes 


= ANKEE” makes this test of screw- 
driver blades—each and every one of 
the hundred of thousands .. . 





Because,—the brand “Yankee” on 
the tool you buy must always mean the 
utmost in quality, efficiency, durability. 


“Yankee” blades won’t twist, crack, 
break, or bend on the edge. 


Every blade is “Yankee’—fastened in 
the handle, and can’t be loosened by 
use or abuse. 


Well balanced and with comfort grip, 
a “Yankee” Screw-driver makes work 
easier. Pay a few cents more: get a 
genuine “Yankee.” Sold and guaranteed 
by your tool dealer. 


‘*Yankee’’ Plain Screw-drivers 
No. 90—Standard Style: Fifteen sizes, 1144’’ 
to 30” blades. Price for 5’’ blade, 50c, 6’’, 
55c; 7’’, 65c; 8’’, 75¢c; 10’’, 95c. 
No. 95—Cabinet Style: Eleven sizes, 2144’’ to 
15144" blades. 414”’ blade, 40c; 514’, 45c; 
614", 50c; 714", 60c; 814”, Bae. 


© 


ANKEE’ TOOLS 
> » TO HELP YOU MAKE THINGS 


 Rannientanianteatententonioeieedontestetestentestentestestentententetetaten 







NORTH BROS. MFG. CO., Lehigh Avenue, Philadelphia, U.S.A. 


I know the advantage in using tested tools; Send me ‘‘Yankee”’ 
Tool Book, with action pictures showing new Two-speed (11-inch) 
Hand Drills, new Bit Braces with famous ‘‘Yankee’’ Ratchet, 
Quick-Return Spiral Screw-drivers, Adjustable Tension Push 
Drills, Ratchet Breast, Hand and Chain Drills, Automatic Bench 
Drills, Ratchet Tap Wrenches, Vises, Etc. 


I 

I 

I 
“Yankee” Vise No.1993! 
Removable from base for | 
holding work on drill-press ] 
I 

! 

I 


or other machines. True all 
sides. Jaws open, 34% inches: EN io 688 ctbcdedascaiedeisdsasceiaewndeeandeseaeuamennenanies 
price $9.90. Other _ sizes, 
$3.75. up. BUONO, oi dicccdeticas neds smieeads Paces aniseed sabres aida Moe (ps) 


@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 








in CASH 
a 4 








O YOU LIKE to work with your 

hands? Have you ever fixed things 
in some new way that was never used 
before? Then you have a good chance 
to win $250 in cash. Simply use your 
ingenuity in figuring out the best use 
for this amazing new product, Handi- 
Wood. 
Think of a paste that handles like put- 
ty -yet hardens into strong wood. 
That's Handi-Wood! There are a 
hundred and one things you can use 
it for - patching furniture, filling 
chinks in woodwork, making ship 
models, filling nail holes, etc. The use 
you think of may win a cash prize 
for you. 


FIRST PRIZE $250 CASH 


We couldn't begin to suggest 
all the possible uses of Handi- 
Wood. But the man, woman, 
or child who can think of the 
most unique use for this prod- 
uct gets the first prize of $250 
cash. And there are 22 other prizes. 





No special ability required 


You don't have to be an expert workman to win 
the prize. Nor do you have to buy any Handi- 


Wood. Simply mail the coupon for information 
about the $500 prize contest. Then work out your 
ideas, and sead them in to us. 


This contest won't cost you a cent. It's just what 
we say it is——a chance for you to win $250 in 
hard cash. You can depend on the makers of 
Creo-Dipe Stained Shingles to 
give every entry a fair chance. 
Handi-Wood is sold by lead- 
ing lumber, paint and hard- 
ware dealers everywhere. Ask 
the one nearest you. Mail the 


coupon today. 


HANDI- 
woopD 





Mail coupon for Booklet 


CREO-DIPT COMPANY, INC., 
1640 Oliver St., N. Tonawanda, N. Y. 


I'd like to win $250. Please send me 
complete information about your prize 
contest for best uses of Handi-Wood. 


Name 





ed 
S500 


HANDI- 
wooo 









Address 





© Creo-Dipt Co., Inc. 21930. 
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Give Your Model Plane 


The Right Propeller 


By EDWIN T. HAMILTON 


Tu1s is the first of a series of articles by Mr. 
Hamilton, who is not only an expert on model 
airplane construction and a well-known writer, 
but also an aviator of long experience. Although 
an American citizen, he served as an officer in the 
Royal Air Force all through the war, and he has 
been flying ever since. Two years ago he became 
interested in model making and since has risen 
toa high rank among authorities in this field. 


propeller. No matter how aero- 

dynamically perfect in design, how 
light in weight, however skillful in con- 
struction, or how beautiful in workman- 
ship or finish a model may be, its propeller 
is the all-important detail, which will 
spell its success or failure when launched. 


Toe heart of a model airplane is its 





If a model is carefully tested, without 
power, in respect to its gliding ability and 
is found to maintain a long, smooth glide, 
it will fly well provided the correct 
propeller and motor are applied. If such 
a model should fail in flight, it will not be 
the fault of the model, but the fault of its 
propeller. 

The first step in propeller construction 


| is to choose the proper materials. A few 
| years ago such woods as mahogany, pine, 





fir, spruce, whitewood, birch, basswood, 
and poplar were used for models and their 
propellers, but with the advent of balsa 
wood for speed and endurance models, all 
heavier woods for propellers soon fell into 
disfavor. This was due to the fact that 
the old propellers, made of heavy wood, 
weighed too much for balsa-built models, 
making them nose-heavy. 

So we find today practically all winning 
models are made of this exceedingly light 
wood and have propellers of the same 
material. 

Nearly all plans for building model air- 
planes carry with them propeller specifica- 














Patterns for five well-known types of propellers: 
A, Langley; B, Wright brothers; C, Columbia; D, 
toothpick; and E, Carter. The steps in the con- 
struction of a toothpick blank are shown at F, 
G, H, J, K, and L. Note notch M on patterns. 





After the blank has been cut to the general 
shape, it should be tested with a square. 


tions. The model maker, using such 
plans, will do well to follow these dimen- 
sions, for it is assumed that they have 
been thoroughly tested by the designer 
and found best for the model in question. 
But where the model under construction 
is of an original design, the builder must 
determine for himself the best size for his 
model. 

Before it is possible to decide upon the 
size, the builder must first know whether 
his model is a speed or endurance flyer. 
Some builders have found that their 
speed models are much better endurance 
flyers, and vice versa. With this in mind, 
the builder should glide his model, ob- 
serve its speed and general behavior, and 
through these observations decide upon 
its type. If the model is fast in gliding, a 
speed propeller should be applied; while if 
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it maintains a slow, steady glide, an 
endurance propeller is indicated. 

Diameters of propellers range from one 
fifth to one half of the wing span of the 
model, and the writer can find no set rule 
or formula to cover this problem. Build- 
ers con, however, follow as closely as 
possivle the dimensions used on record 
breaking and prize winning models, which 
are invariably far above the average in 
efficiency. 


O HELP the builder in this decision, 

a number of national winners are 
described in the tabulation shown on the 
following page, with their general charac- 
teristics and the dimensions of their 
propellers. These planes cover the field of 
popular models and can be safely followed 
as to their relative dimensions. 

After determining material, type, and 
approximate size, the builder must decide 
upon his design. For a speed propeller, 
thin, tapered, medium pitch blades are 
correct, as such a design allows the rubber 
motor to unwind at great speed and gives 
faster revolution. If an endurance pro- 
peller is desired, wide blades are best, as 
these cause the motor to unwind slowly 
and prolong the flight. Indeed, it is well 
to have the blades too wide at first and 
then cut them narrower little by little 
after each trial until the propeller will 
sustain the model with the least number 
of revolutions per minute. 

As a guide for the model maker, the 
; five most popular propeller designs are 
illustrated on the preceding page. The 
Langley, named after its famous designer 
and by far the most widely used in model 
work today, is shown at A. It gives 
splendid performance and is the easiest to 
carve. B is the propeller used and de- 
signed by the Wright brothers on their 
early planes; it is quite similar to the 
Langley propeller, except that one side 
has been cut off. C is the Columbia, 
which is usually found on commercial 
models. The propeller is practically a 
Wright with its corners rounded. The 
. “toothpick” is shown at D. Named after 
its shape, it is one of the finest of speed 
propellers known today. E is the Carter 
type, which is also a speed propeller of 
note. There are many more propeller 
designs, and experienced model makers 
should take the time to try out original 
designs, because the field is rich for 
experimentation. 


ie CHOOSING the propeller blank, 
take care to obtain wood free from all 
checks and cross-grain, as the strain of 
the tightly wound motor necessitates 
uniform strength. It must be remembered 
that the chief asset of balsa is its light 
weight; and although it can be obtained 
in varying strengths, the harder the text- 
ure, the heavier the wood. Too hard a 
texture is undesirable, as its weight might 
be excessive. A medium texture, light- 
weight balsa will be found best for 
propellers. 

Many model makers prefer to true up 
their blanks to exact size before cutting, 
but with the template method, described 
here, this step is not necessary. Merely 
smooth one face of the block with sand- 
paper and draw a line the length of the 
home on this face, as shown at F. Now 
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until you're sold 


We take the risk, not you. This remarkable shav- 
ing cream is its own salesman. 86% of those who 
try it, adopt it. Now the world’s fastest selling. 


Just mail the coupon, please, for your free test. 


ENTLEMEN: A remarkable sales Now, the test, please 

policy—and a remarkable product Whether your present method suits 
—have made new records in the shaving you or not, won’t you try our new way? 
cream field in the past few We have endeavored to free you 
years. from old inconveniences and 
discomforts. We think our 
product deserves a trial. After 
all, we take the risk of pleasing 
you. So won't you mail the cou- 
pon now, please? 


A comparative newcomer has 
become the world’s fastest sell- 
ing shaving cream. A simple, 
man-to-man introductory plan 
has been largely responsible. 

When we perfected our new 
product—Palmolive Shaving 
Cream—we offered it to men 
fearlessly, resting on their judg- 
ment. Instead of asking for sales, 
we asked for the opportunity to 
prove, at our expense, the things 
we claim. 

The coupon is for your con- 
venience. If you have not made 
our test, please make it now. 


5 Great Advantages 

I Multiplies itself in lather 250 times. 

2 Softens the beard in one minute. 

3 Maintains its creamy fullness for 10 
minutes on the face. 

4 Strong bubbles hold the hairs erect for 
shaving. 

& Fine after-effects due to pajm and olive 
oil content 5896 







. 


17 SHAVES FREE 


and a can of Palmolive After Shaving Tale 


Simply insert your name and address and mail to 
Palmolive, Dept. M-829, P. O. Box 375, Grand 
i Central Post Office, New York City. 





PALMOLIVE RADIO HOUR-Broadcastevery 
Wednesday night from 8:30 to 9:30 p. m., East- 
ern time; 7:30 to 8:30 p. m., Central time; 6:30 to 
7:30 p. m., Mountain time; 5:30 to 6:30 p. m., 
Pacific Coast time—over WEAF and 39 stations 
associated with The National Broadcasting Co. 





~~""( Please print your name and address) 
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Send for this 
Sample Package 
eomeeat [he 


Strongest 
| Adhesive 
Known! 














CASCO GLUE assures permanent results 
on difficult gluing jobs which other 
adhesives fail to hold. 

It is a convenient dry powder which 
is mixed as required in cold water 
and is used cold. 


No Waste—No Heating— 
No Odor 


CASCO glues practically everything— 
wood to wood, metal, glass, cardboard, 
leather, cloth or paper—and glues it per- 
manently. 

It is unparalleled in strength—a CASCO 
glued joint is stronger than the wood 
itself and will stand up in any climate 
on exterior or interior work because. 


CASCO GLUE IS 
WATERPROOF 


You can purchase CASCO from your 
hardware, paint or lumber dealer in 
convenient packages. 
Trial Box 10c 
14-lb. Can 40c 
1-lb. Can 65c 
Also 5 and 10 lb. Bags 
If not obtainable locally, remit as above 
and we will send direct postpaid. 
Send the coupon below for a trial package. 


DEALERS—Send for Sales Plan 
MANUFACTURERS—Consult u; 
regarding your glue problems 


THE CASEIN MANUFACTURING CO. 
OF AMERICA, INC. 


205 East 42nd Street New York 





THE CASEIN MANUFACTURING COMPANY 
OF AMERICA, INC. . 
205 East 42nd Street, New York 
Enclosed find 10¢ (stamps 
only) for which send me your trial package of 
CASCO WATERPROOF GLUE. 


Name 








Hardware, Paint or Lumber Dealer's Name (Please 
include) 
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cut a template from cardboard, tin, or 
copper, which will include the complete 
hub and one blade of the form desired. 

If you use one of the five propeller de- 
signs shown, the template should look like 
the chosen one, as the drawing in each 
case includes one blade and the entire hub. 
From the center hole to the tip, the 
template should be the exact length of 
the radius of the propeller or one half of 
its diameter. 


| pee purposes of illustration, a tooth- 
pick template is shown at G. It should 
have asmall notch M cut in the end of the 
blade, as indicated. Now lay the tem- 
plate on the smooth, marked face of the 
block and stick a pin through the center 
hole, so that it enters the block on the 
drawn line, as shown at H. Place the 
notch at the end of the template exactly 
on the line and trace the outline of the 
blade on the block. Without removing 
the center pin, swing the template around 
until the notch is again on the line; then 
trace the other blade, as at J. 

The block is now cut out as at K. This 
work can be done with a coping saw or a 
sharp knife. When the excess wood has 
been removed to the line, see that the cut 
sides are at right angles with the smooth 
face by running a try-square around 
them. Smooth with fine sandpaper. 

The blank is now tested on the op- 
posite face with the template. Lay the 
template on the face, pin the center as 
before, and see that the cutting has been 
true. As we are using the toothpick 
propeller, the blank is next tapered, as 
shown at L. This treatment produces one 
of the best speed propellers. If an en- 
durance propeller is desired, the blank is 
not tapered. 

The hub hole is now made. Balsa is so 
soft that a common pin can be pushed 
through the center of the hub. It is most 
convenient to use a T-head bank pin, if 
available. The hole must be perfectly 
straight and at right angles to the face of 
the propeller. Pushing the pin halfway 
through the hub from both sides as at L 
will help in obtaining accuracy. 

The blank is now ready to be cut. A 
sharp knife is the popular instrument for 
this work, although the writer prefers 


a 


using a wood carver’s gouge with a 34-in. 
blade, slightly curved. However, if this 
gouge is used, care must be taken not to 
cut too deep. 

As the actual cutting of propellers has 
been covered so many times, each step in 
the operation will not be dealt with here, 
but a few major points will be given to 
help the beginner. 

Always cut from the upper edge down 
to the opposite lower edge. When the 
blades are about Y% in. thick, dis- 
continue the use of the knife and finish 
with sandpaper. Shape the face of each 
blade so as to have a @ in. deep concave 
form, which can be easily measured with 
a steel rule laid across the face. This 
curvature, or camber, can be best ob- 
tained by using sandpaper wrapped 
around a curved piece of wood or a round 
file. When the concave faces are com- 
pleted, turn the propeller over and sand- 
paper the convex faces to correspond. 
The outer two thirds of each blade should 
be sandpapered until it is thin enough to 
allow light to penetrate. Both blades 
must be exactly alike so that the propeller 
balances perfectly. 


ANY championship models have 
i propellers with hubs only 1% in. 
thick, and as this section of the propeller 
is the most inefficient, it can be safely cut 
away. At the same time, care must be 
taken not to cut the hub too thin, as it 
must be left strong enough to stand 
considerable strain. 

The hub and blade tips may be coated 
once with an ambroid type of cement to 
guard against breaking, or the tips may 
be covered on one side only with Japanese 
silk, held tightly in place with dope. 

The shaft of the propeller is next pass- 
ed through the hole made in the hub by 
the template pin. Test with a square 
while doing this to insure the perpendicu- 
larity of the shaft to the hub. 

When the shaft has been passed 
through the hub and before it is cemented, 
revolve it several times to make sure that 
it is true with respect to the propeller. 


The next article in this series will 
describe the cutting of a true pitch propeller. 





ane arks Wing Fuse- 
Types and Remarks Span lage 


Twin-Stick Pushers: 


Propeller Blank 


16 M.P.H. 18 32 4x1 x 7% 
17 M.P.H. 20 28 34x1lléx 5% 
Won at National 

Air Races, 

Philadelphia 25% 38 34x11 x 8% 


Flew 5% min. 32 


Flew out of sight 
at National Air 
Races 35 40 


Won N.P.M.A. 
meet, Memphis, 
1927; Mulvihill 
award at Phila- 
delphia 


39% 1) x1%x12 


1 xlxil 


35% 40 7x114x10% 





Propellers Used on Prize Winning Models 


All dimensions are in inches. 


Types and Remarks vine Fuse: 
Single-Stick 


Pushers: 


Propeller Blank 


With 2 propellers; 
flew 2,000 ft. 24 36 
16% 15 


34x1 x8 
34x14x 7 
Outdoor Tractors: 
Flew 5,110 ft.; du- 

ration 427 sec. 40 46 1 x1 xii 


With 2 propellers; 
flew 40 M.P.H. 26 30 


Indoor Tractors: 


Flew 2 min. 9.6 
sec. 19 18 
Made world’s re- 


cord of 207 sec. 19 15 


34x 74x 9 


34x114x10 


gx 14x10 
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| Carbon Holder for 
Ray Experiments 


| Rageci tanga experimenters who are 
studying ultra-violet rays or who 
wish to construct an inexpensive arc lamp 
for photographic or other purposes will 
find many interesting features in the 
simple and efficient carbon holder illus- 
trated. 

The movable holder is operated by 
gravity; and because of the fact that it is 
impossible to bring the carbons together 





ARC REGULATOR 


PIVOTED SHAFT FOR 
CARBON HOLDER 


















ASBESTOS SLATE BASE 
(CIRCULAR) 


GRAVITY OPERATED. 
CARBON HOLDER 
WEIGHT 


RIGID CARBON 
HOLDER 


CARBONS 


MONEL METAL |’: 
SPARK SHIELD 
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The upper carbon is regulated by an adjusting 
screw while the lower carbon is stationary. 


with any pressure other than the force of 
gravity can supply, it is impossible to 
break the carbons by excessive feed. The 
angular contact of the carbons makes 
them semiautomatic, since they will burn 
halfway down before the arc will break. 
The adjusting screw is well insulated and 
can therefore be handled while the lamp is 
in use. The resistance, which can be a 
heater unit, should be wound, to give 
about 16 ohms resistance. 

When used with ordinary carbons, the 
lamp performs admirably for all photo- 
graphic work, and if the ultra-violet car- 
bons are substituted it can be used for the 
treating of cereals and other foods 

Of course, this holder, if mounted on a 
suitable reflector, also can be used for the 
administration of sun baths, but this 
should be attempted only under the per- 
sonal supervision of a physician. Baths 
administered without proper supervision 
may prove extremely dangerous, because 
very severe burns can be caused by over- 
exposure. The danger is all the greater 
because of the tendency of the patient to 








fall asleep.—EDWARD SCHULTZ. 
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~World’s Largest 
Milk Company 





Uses TFycos to Guard 


Pasteurizing Process 





ACH day countless gallons of milk pass through 
the pasteurizing vats and tubular coolers of 
the new million dollar Borden Plant at New- 





Tycos for the Home 





Wall thermometers, bath ther- 
mometers, cooking thermom- 
eters. Compasses, barom- 
eters, stormoguides, hygrom- 
eters, fever thermometers. 
Instruments for the conven- 
ience, safety and comfort of 
every member of the family. 
Interesting and informative 
literature will be furnished on 
any of the above at your re- 


ark, N. J. Upon the accuracy of Tycos Indicating, 
Recording and Temperature Regulating Instru- 
ments depends the purity of the milk that thousands 
will be drinking the next day. 

Pasteurizing at the Borden Plant is a painstaking 
process in which milk must be heated to 145° Fahren- 
heit, kept at that exact temperature in glass-lined 
holders for thirty minutes, and then moved along to 





quest. be cooled immediately to 40° Fahrenheit. 


The health of thousands depends upon this vitally 
important process. And this process, in turn, is 
entrusted to the “Sixth Sense of Industry”—Tycos 
Instruments—thermometers that indicate and 
record temperature—and temperature regulators 
that maintain it with unvarying hair-line precision. 


Zycos for the Medical 
Profession 


Sphygmomanometers for the 
convenient andaccurate 
measurement of blood pres- 
sure, in the pocket type, the 
easy reading large office type 
or the latest recording model. 
Also fever thermometers, uri- 
nalysis glassware. Physicians 
will be furnished abstracts 
and bulletins upon request. 





TO THE MANUFACTURER 


If you make a product requiring heat treatment in its prepara- 
tion—there are Tycos Indicating, Recording and Controlling 
Instruments made especially for your purpose that will save 
waste and maintain the uniform quality of your product. 
Informative literature on any type of instrument will be 
sent on request, or better still—our engineers will consult with 
you on the application of Tycos to your particular problem. 


Zycos in Aviation 


Instruments for navigation 
and meteorology. Airport 
officials will be interested in 
our weather forecasting in- 
struments as outlined in our 
booklet, “Instruments for 


Airports.” A copy may be had 
| for the asking. 











laylor /nstrument Companies 
ROCHESTER, N. Y., U.S.A. 


Canadian Plant: Sees Building, Toronto 





Manufacturing Distributors in Great Britain 
Short & Mason, Ltd., London E17 
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Tycos Temperature [Instruments 
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These Some Marks 
Tell You . FES23ET 


Bristles Cant Come Out 


HEN you buy a Wooster 

Brush, know that you get a 
Wooster Brush. Look for the 
familiar Foss-Set, or “Ted the 
Tester” trade mark stamped on the 
handle or metal ferrule. That’s 
your assurance of a quality paint 
brush that can’t shed bristles! 


TEST A WOOSTER BRUSH 


See what a really good brush 
will do. Try a Wooster Test 
Brush— No. 44 patented 
Shasta (2%" wide). Ask 
your dealer, or write your 
name and address in the 
margin. Send one dollar 
(not stamps) and we will 
send one to you. 












THE WOOSTER BRUSH CoO. 
Wooster, Ohio 


WOOSTER 
BRUSHES 


IF .6°S. WORTH PAINTING— 
IT’S’ WGRTH A WOOSTER BRUSH 
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a ‘‘dumb-waiter’’ stand 
fashioned in the golden 
age of furniture design 


By HERMAN HJORTH 


“ EORGIAN” is the term usually 
G applied to what was the “golden 
era”’ of furniture design. This 
period, which flourished in the latter half 
of the eighteenth century and is also 
known as the Individual period, the Neo- 
Classic period, and the Second Renais- 
sance, embraces the greatest names in the 
history of furniture—Chippendale, Adam, 
Hepplewhite, and Sheraton. 
The dumb-waiter table illustrated is 
characteristic of the Georgian master 
craftsmen. It was originally designed as 


| a piece of dining room furniture, but may 


be used as a tea table or for the display 
of curios and bric-a-brac. Modern adap- 
tations are about 30 in. high and, since 
they serve mainly as end tables or coffee 


| tables, they are sometimes made with only 








| 
| 
| 
| 


two tiers. The genuine antiques, however, 
have three or four tiers. The retail price 
of a commercial table of similar design 
in a New York department store is $190. 
The cost of the materials, if birch or maple 
is used, will not be in excess of $4.50. 

















Although designed for use in the dining room, 
it may be used as a tea table or curio stand. 


The turned column is made in three 
parts as shown in the detail below. The 
hole in the upper end of the two lower 
pieces must be bored first. The best way 
to do this is to center the piece as for 
ordinary spindle turning; then remove it 
and fasten a bit in a drill chuck, fitting 

into the tailstock. The 
section to be bored is then 





- 
. 









lak 
z 


wn nN 
w |* . 
Miley) = 
II 


driven on the live center; 
and the bit is brought in 
contact with the end, so 
that the spur or point 
enters the depression made 


ae 





a | by the dead center. The 

at4 lathe is now revolved by 

a= hand while the _ hand- 

wheel on the tailstock is 

‘ti turned, thereby forcing 

=e the bit gradually into the 

reo} wood. The hole also may 

= be bored with an ordinary 

= = bit and brace, if the work 
4 <. is carefully done. 


A plug is now turned 
to fit the hole. It should 
project about 1 in. be- 
yond the end of the piece, 
so that it can be extracted. 
The end of the plug 








Lek 











ye 
2 
‘ie 


marked by the dead cen- 
ter should again run on the 
dead center after it is in- 
serted. In this way the 
hole bored in the stock 
will be accurately centered. 
The turning is now done 
according to the detail 
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drawing, and a tenon is 
turned on the live spindle 
end. The tenon should fit 
snugly into the hole bored 
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in the lower section of the 





Dimensioned drawing of the assembled table and detail showing 
The legs are placed 120° apart. 


the construction of the column. 


column, and it should be 
long enough to leave a 


A Rarity Among Tables 


How to make a copy of 
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@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTF OF STANDARDS. See page 8. 
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' space of % in. between the two sections 


of the column. The upper section has 
no hole, but a tenon on each end. 

If a piece of cardboard is ruled off in 
2-in. squares, as suggested on the draw- 
ing, the outline of the leg may be easily 
transferred. Allow at least % in. on the 
end of each that is to fit against the 
column. Place the pattern on a 2-in. 
plank in such a way that the legs are cut 
the long way of the grain (see illustra- 
tion below). 

The easiest way to fit the legs to the 
column is by means of dowels. First, 
sandpaper the end of each leg hollow so 
that it will fit snugly against the column. 
This can be done easily by turning a 
cylinder 3 in. in diameter and gluing a 
piece of sandpaper to it. Steady the leg 
on the T-rest and hold the end against 


the sanding cylinder until the desired | 


curvature is obtained. The method of 
fitting the legs to the column, making 





the dowel joints, and gluing them was | 
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How the sections of the 
center column are turne | 
and how the legs are 
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cut from the 2-in. stock. | 


| fully explained and illustrated in a pre- | 








= 


vious issue (P. S. M., July ’28, p. 90). 

When the dowel joints have been made, 
the legs should be shaped. This work is 
best done with a spokeshave, rasp, file, 
scrapers, and sandpaper. The legs are 
then glued in place, one at a time. 

It is best to make the shelves or trays 
of well-seasoned plywood, ™% in. thick. 
A hole of slightly larger diameter than 
the tenons should be bored through the 
center and middle tray, so that they can 
be revolved. The upper one is glued to 
the end of the column. 

It is not necessary to glue the three 
sections of the column together if the 
tenons fit snugly in the holes. 

The shelves on antique dumb-waiter 
tables were made of solid mahogany and 
turned with a raised edge. This, however, 
can only be accomplished on a large 
lathe. 

As to the selection of lumber, I suggest 
a hard, close-grained wood like birch or 
maple. Directions for finishing have been 
given repeatedly in past issues (P. S. M., 
Apr. 730, p.76; Feb. ’30, p.88; Jan. 730, 
p.80, etc.). 





| 
List of Finished Parts 
_~ Part tT WwW. L 
Cs. 
1 lower column 4% 4% 12 
1 = middle column 312 3% 161g 
1 upper column 234 234 138% 
1 plank for legs 2 11 18 
3 feet 14 2! 8 3% 
1 lower tray 1, 28 28 
1 = middle tray 1, 18 18 
1 supper tray 14 10 10 
All dimensions are inches. 
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Check Fatigue 


at its Source 


To maintain the speed and power 
you enjoy in a first fast set, check 
fatigue at its source. Adopt the rule 
of all athletes. Wear a supporter 
and fortify the vital ...and least 
rugged ... zone of your body against 
exhausting strains. 


Pal will serve as this unseen partner, 
anticipating and making safe every 
stroke you attempt. Protect the 
delicate cords and structures left 
unguarded by nature and you con- 
serve the energy the game demands. 
Armored ribs of live rubber knit 
into Pal’s exclusive texture give 
super-support yet conform to every 
motion without binding or chafing. 
Porous, cool, non-absorbent... soft 
as new after ‘washing. Priced from 
$1.00 up, Pal outwears two or three 
ordinary supporters. 
Bike is the finest one-piece, all- 
elastic supporter made. _ ore Ri 
design doubles its strength and serv- 
ice. _ to wash and wear. Easy to 
rhe os ms 50 cents and up. At all 
and sporting goods dealers. 


Pal 


and BIKE 
[BAUER & BLACK) 


DIVISION OF THE KENDALL COMPANY 
Chicago - - New York . - Toronto 
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OR a semi-permanent sum- 
mer camp, it is hard to beat 



























































A cottage that you can pack 
away at the end of the season, 


Setting Up a Substantial 
Canvas Cottage 


JACK HAZZARD gives suggestions on the 
building of a tent framework and floor 


a really livable tent. A tent 
such as the one illustrated is stanch, 
weather-tight, and cool during the 
heat of the day and thoroughly 
comfortable at night. 

Many families have bought or 
leased bits of ground at vacation 
spots miles away from home, where 
they must maintain some sort of 
shelter. The natural tendency is 
to erect a summer cabin costing 
anything from a few hundred to a 
few thousand dollars, but that is 
not always the wise thing to do. 
Those who do own summer cot- 
tages often find that winter ice, 
spring freshets, or the prying fingers of 
the beach comber have stripped them 
clean during the quiet season. A tent 
and its platform and framework are not 
subject to this damage, since they can 
be stored away between seasons. 

The lumber for a canvas camp may 
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Details showing how the corners where the tent and 
porch floor join are braced for additional strength. 


cost as much as sixty dollars and the tent 
and fly fifty dollars, but the resulting 
satisfaction will well repay the builder. 
A unit such as described will shelter 
three or four persons comfortably, and 
one or more units can be added at will. 
The outfit is easy to knock down for 
storage, the frame serv- 
ing for from six to ten 
seasons. 

Since the frame goes 
inside the tent, first meas- 
ure the interior of the 
tent. These measure- 
ments must be accurate, 
as it is expensive to cut 
dressed. two by fours by 
the trial and error method, 
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FRONT OF PORCH 


Views showing the A-frame and H- aes construction used for the 
Notice the bracing and the two fly rails. 


tentand porch ends. 





FRON T AND REAR FRAMES OF TENT 3 


although if an error does 
creep in there are numer- 
ous places where short 
lengths can be utilized. 
Set the tent up true and 
(Continued on page 104) 
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BLUEPRINTS FOR YOUR 
HOME WORKSHOP 





O ASSIST you in your home workshop, 

PopuLaR SCIENCE MONTHLY offers large 
blueprints containing working drawings of a 
number of well-tested projects. Each subject 
can be obtained for 25 cents with the exception 
of certain designs that require two or three 
sheets of blueprints and are accordingly 50 or 
75 cents as noted below. The blueprints are 
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each 15 by 22 in. 


Popular Science Monthly, 
381 Fourth Avenue, New York 


Send me the blueprint, or blueprints, I have 


underlined below, for which I inclose.......... 
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Airplane Models 


80. Electric High Pow- 


er Unit 

50. 36-in. Rise-off-| 81. Electric Low Pow- 
Ground Tractor er Unit 

69. Lindbergh’s Mono-| 97. One-Tube Electric 


plane (3-ft. fly- 
ing) 

82. 30-in. Single Stick 

86. 35-in. Twin Pusher 

87. 30-in. Seaplane 

89-90. Bremen (3-ft. 
flying), 50c 

102. Morris Seaplane 
(record flight 
12'4 min.) 

104. Tractor (record 
flight 6,024 ft.) 


98. Two-Tube Electric 
99. Four-Tube Electric 
. Screen-Grid Set 


Ship and Coach 
Models 


44-45. Pirate Galley or 
Felucca, 50c 

46-47. Spanish Treasure 
Galleon, 50c 

48. 20-in. Racing Yacht 

51-52-53. Clipper— 


~~ 
——_ 








Furniture —— of the * “ORDINARY LATHER COLGATE LATHER 
, c . : : 
: 7-58-59. ° : | This lather-picture(great- This picture of Colgate 
1. Sewing Table 5 5 are 9 pare I O H ) e } Ba last { | ) ly magnified) of ordinary lather shows how myriads 
S a. sides’’) 75c shaving cream shows how of tiny, moisture-laden 


Book Trough 

5. Kitchen Cabinet 

13. Tea Wagon 

17. Cedar Chest 

18. Telephone Table 
and Stool 

19. Grandfather Clock 

20. Flat Top Desk 

21. Colonial Desk 

24. Gateleg Table 

31. Two Sewing Cabi- 


61-62. Viking, 50c 
63-64. 29-in. Toy Motor 
Boat, 50c 
74-75-76. Santa Maria 

(18-in. hull), 75c 
83-84-85. Mayflower 
(17%-in. hull), 75c 
92. Baltimore Clipper 
(8 in. long) 
94-95-96. Mississippi 
Steamboat, 75c 


nets 106-107. 42-in. Racing 
33. Dining Alcove acht, Sea 
36. Rush- Bottom Chair Scout, 50c 


37. Simple Bookcase 

38. Sheraton Table 

39. Chest of Drawers 

49. Broom Cabinet 

60. Welsh Dresser 

68. Magazine- 
Rack Table 

70-71. Console Radio 
Cabinet, 50c 


77. Simple Pier Cabi- Wagon, 75c he , : : : 
a aa a the razor works—that’s where the soak it soft with water. 
Shelves Toys 


78. Treasure Chests 

88. Modernistic Stand; 
Modernistic 
Bookcase 


66.Ship Model 
Weather Vane 
108. Scenic Half-Model 
of Barque 
110-111-112. Schooner 
Bluenose, 75c 
115-116-117. Concord 
Stagecoach, 75c 
118-119-120. Covered 


28. Pullman Play Table 
56. Birds and Animals 
67. Lindbergh’s 


Shaves 


large, air-filled bubbles 
fail to get downtothe base 
of the beard; and how 
they hold air, instead 
of water, against the 
whiskers. 


bubbles hold water not 
air, in direct contact with 
the base ofthebeard, thus 
softening every whisker 
right where the razor 
works. 


from small-bubble lather 


The minute you lather up with Colgate’s 
two things happen: 1—The soap in the 
lather breaks up the oil film that covers 
each hair. 2— Billions of tiny, moisture- 
laden bubbles seep down through your 
beard...crowd around each whisker... 


Beard softened completely 
...- permitting a much closer, 
smoother shave. 


IGHT at the base of each hair—where 


small bubbles of Colgate’s take more 
moisture—unlike big, air-filled bubbles 
which can’t get down. When you lather 


A comparative test is easy—just mail 
the coupon, now. We will send, also, a 


91. Modern Fold- Plane | ' ; ; . 

ing Screens 72. Colonial Doll’s | with Colgate’s you can shave much sample of After-Shave, a new lotion... 
93. Three Modern House : ; " 

Lamps 73. Doll’s House | closerthan with ordinary lather—hence __ refreshing, delightful... the perfect 
100. Modernistic Furniture 


Book Ends, Book 

Shelf, Low Stand 
105. Tavern Table and 

Colonial Mirror 





101. Fire Engine, 
Sprinkler, Truck, 
Tractor 

Lathe, Drill Press, 
Saw, and Jointer 


113. 


a Colgate shave lasts longer. 





shave finale. 





? 114. Airplane Cockpit 
Radio Sets with Controls - 
103. ay aaa Miscellaneous 
42. Three-Stage Am-| 15. Workbench ® 
plifier 26. Baby’s Crib and 
43. Four-Tube (battery Play Pen 
operated) 30. Tool Cabinet, Bor- 
54. Five-Tube (battery ing Gage, and 
operated) Bench Hook 
55. Five-Tube Details 65. Six Simple Block COLGATE, Dept. M-724, P.O Box 375 
79. Electric Puzzles Grand Central Post Office, New York City 


Price 25 cents each except where otherwise noted 


Co Oe See eee ERT eRe Reem ae 
(Please print name and address very clearly) IN ES 
FO RE AT LE CET RT TR TREAT OTTO 
a OT TOTAL EE RE SE ACY AP = 
NE oe Ai haan tee et ea | eee e nee 


| City and State 














Please send me, FREE, the seven-day trial tube 
of Colgate’s Rapid Shave Cream; also a sample 


bottle of ‘‘After-Shave.’ 
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OW, at moderate expendi- 

ture, you can own a smart 

runabout equal in speed and 
comfort to boats costing thou- 
sands. The Elto Quad develops 
35 horsepower, drives big roomy 
outboard -runabouts 30 thrilling, 
slashing miles an hour. Electric 
starting gives motor car conve- 
nience and handling ease. Four- 
cylinder design with new type 
rotary disc valves and new un- 
derwater silencer give velvet- 
smooth, quiet operation. 
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Send for Catalog 





ELTO DIVISION 

OUTBOARD MOTORS CORPORATION 
Ole Evinrude, President 

3520-27th Street Milwaukee, Wis. 











Quiet Underwater Silencing 


The conventional muffler, so practical on 
outboard motors in the smaller sizes, is no 
longer employed onthe higher powered models 
of Elto, Lockwood and Evinrude manufacture, 
Underwater Silencers transform former deaf- 
ening exhaust noises into a soft drone, with- 
out loss of power. Gone, too, are exhaust 
fumes — washed away in the foaming wake. 











EVINRUDE 
LOCKWOOD | 
Dealers 


— NXg Aa 











OLD-LIGHT! It f-0-l-d-s to only 
11% x 13%4 x 17 inches—stow it 
anywhere like a traveling bag. It’s 
light — carry it anywhere; only 29 
pounds. It’s powerful — full 2% horse 
power, getting efficient speed from ca- 
noes, rowboats, yacht tenders. It’s eco- 
nomical —runs aia hours on a gallon of 
fuel. It’s the talk of all outdoor Amer- 
ica and you should know ail of its many 
features. Write for catalog. 

OUTBOARD MOTORS CORPORATION 


Ole Evinrude, President 
5572-27th St. Milwaukee, Wis. 








| FOLD-LIGHT | 











taut, and measure the length along the 
ridgepole. Then measure the width, the 
height of the wall from sod cloth to 
eaves, the total height of the tent from 
the middle of the front to the top of the 
ridgepole, and finally the distance from the 
ridge to the juncture of the roof and wall. 

Obtain eleven floor beams or joists 10 ft. 
8 in. in length, if the tent proves to be 
10 ft. wide as in the example illustrated; 
two sills 12 ft. long, and two porch sills 
8 ft. long. Also cut the four corner 
posts of the tent, each 8 ft. 4 in. long, 
these points being higher than the wall 
of the tent to permit the use of base- 
boards and increase the headroom in the 
tent. The porch posts should be 9 ft. 
4 in. long, and the door jambs 7 ft. 8 in. 
long. Square-headed bolts from % to 
34 in. in diameter are amply strong; three 
sizes are needed—8, 6, and 4 in. 

Lay the pair of porch posts upon one 
of the joists, 4 in. in from the ends of the 
joist and 2 ft. 4 in. from the base of the 
posts to the top of the joist. Clamp each 
joint with an iron or wooden clamp, bore 
and bolt the parts together 
loosely, square them accurate- 
ly, and tighten the bolts. 

The two main H-frames for 
the tent are made in the same 
way except that the joists are 
placed 2 ft. 8 in. from the base 
of the posts to the top of the 
joist, since the floor of the tent 
is 4 in. higher than the floor of 
the porch. You are now ready 
to stand up the H-frames and 
clamp and bolt the sills in 
place. This skeleton frame is 
placed where you desire the 
tent to stand and is trued, leveled, and 
braced. Perpendicular bracing and ad- 
ditional joists may be added as needed. 

The three A-frames for the roof are all 
alike, except that the rafters on the front 
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Joining of rafter with 
the plate rail and post. 


of the porch are longer to provide sup- 
port for the fly. 

If you nail dressed 1 by 1134 in. (or 
narrower) by 12 ft. boards in place on the 
tent frame to serve as flooring, you will 
have a convenient place on which to lay 
out and assemble the A-frames. 

Where the rafters join the plate rails 
at the corners of the tent, holes are bored 
perpendicularly through both rafters and 
plate into the corner posts, as shown in 
the detail below. Into each of these 
holes is driven a bolt, the head of which 
has been heated, flattened, and drilled as 
illustrated. Through a small hole run- 
ning at right angles to the bolt is driven 
a steel pin which, passing through the 
hole in the flattened end of the perpen- 
dicular bolt, anchors the bolt firmly so 
that the nut can be screwed down upon 
the rafter. 

When the A-frames are in place, the 
ridge of the tent is set up and bolted to 
the cross braces at the top of the A’s. 
The fly ridgepole and rails follow, fly 
angles being assembled and bolted in 
place experimentally before 
spreading the tent. Bolt holes 
for these are placed in the tent 
sides. These holes should be 
coated with a waterproof ce- 
ment to prevent the canvas 
from raveling. 

All holes should be bored 
carefully at right angles to the 
face of the frames to be joined 
for a snug but not a driving 
fit, for if the bolts fit too 
tightly it will be difficult to 
remove them. 

The tent can be made mos- 
quito-proof by putting metal insect 
screening over the porch frame and 
making bobbinet or mosquito netting 
tent flaps, the lower corners of which 
should be weighted to make them fall in 

place. A regular screen 
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door should be hung, on 
the porch end, with a spring 
to shut it. 

Cooking may be done 
on the porch with a port- 
able stove, or another 
porch may be added at 
the rear for this (such a 
construction is shown in 
the illustration at the top 
of page 102). If this is 


ss 

















ee Yi done, the front porch can 
Bed | be used as a sitting and 
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PLAN OF FLOOR BEAMS, SILLS AND JOINTS 


20-6" 





FLY 

A- FRAME 

CROSSPIECE 
PLATE 


RAFTER 


FLY RAIL 


: = é 2 o'- 
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S/DE ELEVATION FRAME OF PORCH AND TENT 


Two ridgepoles are required, one supporting the tent and the 
other for the fly. Another porch can be added on the other end. 





TENT RIDGEPOLE 


RAFTER 





dining room. 

For convenience in re- 
assembly, it is well to 
letter and number the 
pieces of the frame, but 
it will be found unneces- 
sary to knock down the 
A-frames in most cases. 
If the diagonal braces are 
removed and the bolts 
loosened, the H-frames 
can be folded within small 
compass. 

Bolts and nuts should 
be well greased and 
stowed in a strong canvas 
bag, which may be se- 
curely tied to some mem- 
ber of the framework and 
stored away. 
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HOME WORKSHOP 
CHEMISTRY 





“dyeless”” process developed re- 

cently in France opens a new field 
for the experimental activities of the 
amateur chemist. Simple inorganic chem- 
icals, readily obtainable at any supply 
house, are the only materials required. 

The chemistry of the process differs 
radically from the customary dyeing re- 
sults obtained through the use of aniline 
dyes or by the precipitation of an in- 
soluble colored pigment, such as khaki, 
Prussian blue, chrome yellow, or green in 
the fiber of the fabric by successive chem- 
ical baths. 

In the new process a single chemical 
bath is used, and it reacts directly with 
the organic materials contained in the 
fibers of the fabric. The result is that the 
bath, which may be colorless, actually 
produces a beautiful colored compound in 
the fiber. The colors produced are remark- 
ably “fast” in natural and artificial light. 
This treatment does not affect the dura- 
bility or flexible qualities of the cloth, and 
it does effectively kill moth larvae in wool- 
en fabrics. 

The coloring bath itself is an acidified 
solution of a metal salt, to which a small 
amount of sodium nitrite (not nitrate) 
has been added. A wide range of colors 
is possible by the use of salts of different 
metals used either separately or in com- 
bination with each other, thus giving a 
wide and interesting field for experiment. 
Additional tints are obtained by the addi- 
tion of 11% parts in 1,000 of resorcin, 
pyrocatechin, or salicylic acid. 

A representative coloring bath of the 
simplest type is composed of 1,000 grams 
of distilled water, 3 grams of iron sulphate 
crystals, 114 grams of oxalic acid, 1% 
grams of sulphuric acid, and 214 grams of 
sodium nitrate. 


[avetes’ wools and silks by a new 


LIVE-GREEN tints are obtained by 
the use of iron salts, the color being 
strengthened by the addition of resorcin. 
Grayish-chestnut tones are produced with 
salts of cobalt, which change to a brown 
when copper is added. 

Orange is obtained with cobalt salts 
and resorcin, becoming pink with the 
addition of nickel salts. Yellow tones are 
accentuated by tin salts and pyrocatechin, 
and weakened by salts of aluminum and 
zinc. 

The “dyeing,” if it may be called that, 
requires about an hour when the solution 
is kept between 170° and the boiling 
point. It may be done at room tempera- 
ture, but the material must be immersed 
for a much longer period. 

Only fabrics of animal origin, such as 
wool, natural silk, and fur are successfully 
tinted as outlined, since they alone con- 
tain the natural chemicals required to 
form the color (an organo-metallic com- 
plex). However, by a preliminary treat- 
ment of phenol or tanin, which is fixed 
with tartar emetic, such vegetable fabrics 
as cotton, linen, and artificial silks may 
be colored by. this process.—A. P. A. 
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PHIL NEBEL 
Band Master 


17 Year Old Boy 
heads Own 


Harmonica Band 


“A fellow who can’t play the harmonica doesn't know 
the fun he’s missing,”’ writes Phil. “I started to play when 
I was 8 years old with a Hohner Harmonica. The Hohner 
is the easiest instrument to learn to play and the best, be- 
cause you can play anything on it. 

“I play over the radio very often, and I started a live- 
wire harmonica band and you ought to hear us play. We 
sure make real music . . . soundslikeabigorchestra. It's 
great fun to play at entertainments and everybody who 
hears us say we sound like real professionals. Every fellow 
who wants to be popular ought to play a harmonica and 
join a harmonica band.” 


Phil Nebeed 


A QUALITY INSTRUMENT 


Hohner Harmonicas are the choice of professionals 
everywhere. Musicians recognize them as “the 
world’s best’’; real musical instruments true in tone, 
accurate in pitch, perfect in workmanship. While 
Hohner Harmonicas are slightly higher in price than 
inferior instruments, you always have the satisfac- 
tion of knowing you own the best—one that enables 
you to play anything from jazz to opera. Don’t be a 
“wall flower.”” Learn to ra. a Hohner. Fill out 
coupon now and mail it AT ONCE. 









Name 
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‘Now, Fellows, 
all together!” 


Phil raised his arms, and his harmonica band broke 
into the wonderful haunting strains of the “Gypsy 
Love Song.”’ His audience sat spellbound and as the 
last note died away, wild applause shook the audito- 
rium. For an hour Phil led his band in a programme 
that ranged from simple melodies to the latest popu- 
lar airs. And as he finished, the crowd closed around 
him with congratulations and praise. 


Whether he plays with his band or alone, Phil is 
always “the whole show.”’ At parties, in camp and 
at school, he is easily the most popular boy in the 
crowd. 

Wouldn’t you like to have people wonder at your 
skill and all the boys and girls admire and envy you? 
Wouldn't it give you a thrill to be the leader of your 
own harmonica band? Then, here’s your opportunity 
—your chance to learn to play the harmonica with- 
out its costing you a red cent. 


FREE INSTRUCTION BOOK 


To play the harmonica is far easier than you think. 
You don’t have to have a special talent—=millions of 
boys and girls no smarter than you are good players, 
and you can be, too. The Free Illustrated Instruc- 
tion Book makes learning a game. You just look at 
the picture, read the directions and then play. Why, 
you can begin to play real music the day you get the 
book—even if you can’t read a note right now—that’s 
how easy it all is. So send the coupon today—sure! 


Bill Latham says, “I never played a harmonica in 
my life but after I got the Instruction Book in the 
morning mail I learned to play almost by night.” 


If you want to start a harmonica band, ask your 
teacher or scout master to send for special informa- 
tion which will enable them to help you. 


You can get Hohner Harmonicas everywhere; 
in many different styles—at all prices. 


FRE 


Mail 
Coupon 


TODAY 
See how 
easy itis 
to play 


Illustrated Harmonica 
Instruction Book 












M. HOHNER, Inc., 114 E. 16th St. 
Dept. 19-G, New York 


Please send me at once FREE Illustrated Instruction 
Book which tells me how to play the harmonica. 












Address 























PLASTIC WOOD 


Reg. U.S. Pat. Off. 


When the top leaks or cracks, when 
joints loosen, when door bumpers are 
worn, and for repairing dents in 
body and fenders, the best auto re- 
_ shops use Plastic Wood. It 

andles like putty and hardens into 
wood, and sticks fast to wood, metal, 
or other material—but scrape away 
all paint or dirt before applying. It 
can be sanded to a hair edge, and 
takes paint, varnish or lacquer per- 
fectly. Any automobile owner can 
use it for many jobs on his own car, 
as well as for repairs usual home. 


PLASTIC 
WOOD 


Reg. U.S. Pat. Off. 


In addition to the natural wood color in 
which Plastic Wood is regularly supplied, many 
dealers carry it in mahogany, oak, walnut 
and other wood colors in handy tubes. 

Industrial users can obtain Plastic Wood in 
any colors desired. Further information and 
bulk prices will gladly be furnished on request 
to the factory. 


Plastic Wood Solvent 


To soften Plastic Wood, to clean it from 
the hands or tools, and to prevent it from 
hardening from too frequent opening of the 
can, use Plastic Wood Solvent. In 25 and 50 
cent cans. 


Handles Hardens 
like into 
Putty Wood 





Tube 25 cts.— 14 lb. can 35 cts.— 
1 Ib. can $1.00 
At Hardware and Paint Stores 


Send for Circular on Auto Repairs 
ADDISON-LESLIE COMPANY 


329 Bolivar St., Canton, Mass. 
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Leather Craft Simplified 


Steps in making a case 
designed especially. to 
fit those toilet articles 
you use when traveling 


By F. CLARKE HUGHES 


ANDMADE of soleleath- 
H er, the traveler’s case 
illustrated is neat in ap- 
pearance, convenient, and prac- 
tically indestructible. Bought 
at a retail shop, it would cost $5 
or more; but if made according 
to the accompanying directions 
the outlay need not be more 
than $1 at the most. 

The case differs in design from 
the boxlike one described in a 
previous article (P.S.M., June 
’30, p. 115). It is made to ac- 
commodate two brushes, a comb, 
a box of powder, a nail file, a toothbrush, 
and a tube each of tooth paste and shav- 
ing cream, but the dimensions can be 
increased, if desired, so that it will hold 
additional toilet articles. 

It is suggested that the reader first 
lay out the articles he wishes to place in 
the case so that he can estimate closely 
what size will be needed; and by using 
the accompanying design as a guide, he 
may then construct a cardboard model, 
fastening it together with a little glue at 
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In this small case can be carried all of a man’s toilet articles, 
except the razor, which generally has its own fitted case. 


the corners. In this way the size may be 
tested and altered if necessary. 

After a satisfactory model has been 
made, the material should be estimated 
and one piece of leather purchased large 
enough to make the sides of the case. 
This stock, which may be obtained from 
a neighborhood shoemaker, should be a 
good grade of sole leather about \% in. 
thick. The thickness should be reason- 
ably uniform throughout, and the face 
should be of an even color with no 
splotches or markings. In 
addition to this piece, 
there should be two small 
pieces for the case ends. 

The lines should be laid 
out on the rough side or 
back of the leather and 
cut with a sharp knife so 
that they will be smooth 
and even. All lines that 
are to be folded should be 
slightly grooved or veined 
so that they will fold more 
evenly. These grooves 
may be cut with the point 
of a sharp knife. 

When the case is cut 


<a out and ready to be sewed, 

the surface design may be 
sb | FOLDS TO) = laid out on the face. In 
Pa et ee ahoowie ; Fig. 1 the veined design, 
ag a  COOIS yaeone which is shown as a dotted 
— line, is placed about 34 


in. from the edge. Before 
tooling this vein, the leath- 
er should be moistened 
and the lines drawn on the 
surface with a hard, blunt 
pencil. Trace over the 
lines with the lead pencil 














——— 
Sketch of the finished case, patterns for the main and end pieces, 
the wooden form, and a leather tool made from an old file. 


several times to deepen 
them; then use a regular 
leather tool, an awl, or a 
homemade tool as shown 
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in Fig. 2 for finishing the tooling process. 
When the leather is dry, these lines will 
be permanent. 

A wooden block should be made exactly 
the size of the inside of the case, as illus- 
trated in Fig. 3. Bind the leather loosely 
around this block with heavy twine. 
Moistening the leather will make it more 
pliable and easier to shape. 

The sewing should be done with strong 
linen or silk thread. Use a length with a 
large needle on each end as shown in 
Fig. 6. If desired, shoemaker’s bristles 
may be used instead of the needles. 
Make holes for the stitches as needed with 
a slender awl (see Figs. 4 and 5); these 
should be froin ¥% to 1% in. apart and far 









SECTION A-A SHOWING 


Fi TITCHI 
Sa. POSITION OF STITCHES 


MADE WITH VERY 
SLENDER AWL 


THE NEXT 


FIGE6 


SMALL VEIN FOR’. 
STITCHES 





How the stitching is formed 
by the use of two needles, 
and the method of attach- 
ing the retaining straps. RETAINING STRAP JD) 





enough from the edge of the leather to 


| allow each stitch to go down into the end 


piece as shown in Fig. 4. 

It is suggested that the reader care- 
fully examine some good examples of 
sewing such as is found on heavy luggage. 

In Fig. 6 the method of sewing is shown 
—how the needles enter the holes from 
both sides in order to give a continuous 
line of stitching. A very narrow vein 
made with a small awl will keep the 
stitches even. 

After the sewing is finished, the block 
may be removed and the retaining straps 
for the accessories sewed into place with 
stitching as shown in Fig. 7. 

A snap fastener completes the case 
unless it is desired to line the inside with 
thin leather, such as kid or calf, or with 
silk, although lining the case is by no 
means essential. 


SETTING A HARD SAW 


| Myre carpenter knows how difficult 
it is to set a hard saw without break- 
ing several teeth. In my experience of 
nearly sixty years as a carpenter, I have 
found the following to be a safe and effec- 
tive method: Place the saw in a saw 
clamp cr vise, keeping it up about 2 in. 
above the jaw. Set an old saw file be- 
tween the teeth of the saw and give it a 
gentle but firm twist in the direction of 
the setting. Then skip one tooth, placing 
the file in every other space between 
teeth, since two teeth are set at the same 





time, one each way.—J. S. 
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Small Saws for Fine, Fast 
Cutting in Your Home Shop 


O wonder so many home craftsmen turn to ATKINS Small Saws when they 
a cutting to do. For these are the saws the finest artisans use the 
world over. 


But you don’t have to be an expert to do good work with ATKINS Saws. It’s 
surprising what clean, accurate cuts even an amateur can make with these fine 
neo wae secret is in ‘‘Silver Steel,”’ the world-famous saw steel used only by 


It makes your saw take a keener edge, cut faster and easier, stay sharp longer, 
and outlast two or three ordinary saws. Many other exclusive features of ATKINS 
Saws help save you time, energy and money. 


Here are a few favorite ATKINS Small Saws for home shops: 


No. 1 Mitre Saw: Ideal for mitre box. No. 50 Coping Saw: Silver Steel blade 
Heavy back holds blade rigid; fine teeth cuts at any angle. Strong, nickeled frame; 
cut quickly, smoothly. Silver steel blades, hardwood handle. A high-grade saw for 
18 to 32 inches long. extra fine work. 

No. 2 Back Saw: Cuts mitres, grooves No. 3 Nest of Saws: Three saws for one 
mortises, tenons, etc. Extra stiff back adjustable handle. Keyhole, Compass and 
makes blade run true. Silver Nail-Cutting Saw. Needed 
Steel. 8 to 18-inch lengths. in every kit. 

No. 10 Hack Saw: Frame No. 395 Saw Set: Makes 
is adjustable for 8 to 12-inch it easy to give perfect set to 
blades. ‘‘ Pistol Grip”’ handle. all saws with from 4 to 16 
Choice ft ete 4 teeth to inch. 

Breakable es or new Sil- Files of Silver Steel, in 
ver Steel Blue-End Blades every size and style, for 
which cut any metal TWICE faster sharpening, filing and 
as fast and last SIX times as finishing. 

long as alloy steel blades. ; Atkins Silver Steel No. **O”’ Scraper Blades: 

No. 6 Keyhole Saw: Sil- — Silver Steel makes sharper- 
ver Steel blade is tough and cutting, longer-lasting blades 
sharp—hard to break, easy to scrape floors, finish sur- 
to cut with. 10 and 12-inch faces, remove paint, etc. All 
lengths. sizes. 


No. 2 Compass Saw: Sil- Dozens of other ATKINS Sil- 
ver Steel; cuts speedily, ver Steel Saws—“A Perfect 





Saw for Every Purpose.” See 
stands hard use. 10 to, 16- them at your Hardware Store. 
inch lengths. No. 11 Com- Write us for the four FREE 





pass Saw has blade adjust- 
able to cut at various angles. ‘) 


booklets on saws for the home 
shop. Just send coupon below. 


Atkins Silver Steel 
ado Heads 











428 S. Illinois St., [Est. 1857] INDIANAPOLIS, Ind. 


P Please send me the four Home Workshop Booklets on 
Saws, FREE. 


My dealer is. 


iTS) This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 








—and this is what 
Sharpened it 


Carborundum 





on 
HOOK STONE 


| gears all your hooks sharp 
with this stone—touch 
them up before and every 
once in a while during your 
fishing trip. 

Specially designed to sharpen 
hooks and gaffs. Produces a 
needle-like point in a twin- 
kling, even on dull blunted 
hooks. Ask for Carborundum 
Brand Hook Stone No. 44. 
Price, 50c. 


Sportsmen’s Oblong 
Combination Stone 


The stone for 
every sports- 
man’s outfit. 
Coarse grit 
one side for 
verydull 
knives, fine 
grit other 
side for keen, 
smooth edge. In neat leather case. Ask for 
No. 114, 4x 1% inches. Price, $1.25. 








Sportsmen’s 
Round pe 
Combination P77 
Stone (2 


Puts keen edge on 
axes, hatchets, 
sheath or clasp 
knives. Ask for No. 
113, 3-inch diam- 
eter, in leather case. 
Price, $1.50. 





From your Dealer or Direct 


‘The CARBORUNDUM Company 
Niagara Falls, N. Y. 


Canadian Carborundum Co., Ltd. 
Niagara Falls, Ont. 


Carb d ie the Regi d Trade Mark of 
The Carborundum Company for its products 
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Four Ideas for Outdoor Men 


A Gun Cabinet Design—Marking Buoys— 
Fish Stringers and Fishhook Extractors 


i -eanantel made in the workshop of the 
home mechanic, this gun cabinet is a 
boon to thesportsman. It stands 5 ft. 10in. 
high over all. The upper section is 10 by 
1414 in. by 4 ft. inside,-and accommo- 
date four guns and several fishing rods. 
These stand upright in a rack fastened 
to the back, which is covered with green 
billiard cloth. The lower section is 
slightly wider and deeper and contains 
one large drawer, 
which serves as 
a handy catch-all 
for kodak, shot- 
gun shells, and 
miscellaneous 
equipment, and 
six small drawers 
for ammunition, 
cleaning kits, 
fly book, reels, 
and the like. 
The top of the 
base section is of 
34-in. plywood, 
with a molding 
mitered around 


the upper sec- 
tion can be set 
snugly in place 
on the lower 
without any 
fastening. This 
two-part con- 
struction makes 
the cabinet easi- 
er to move, yet 
the joint is well 
hidden by the molding around the edge. 

The drawer fronts and the door and 
panel stiles (upright members) are of 1-in. 
oak, the panels of 34-in. oak veneer. The 
legs were sawed and carved from oak 
blocks 134 by 2% by Sin. The two front 
legs project at an angle of 45° from the 
sides and the front, but the back legs 
stand out at right angles to the sides. 

A frame made of 2-in. oak molding 
serves as a finish for the top; and into 
rabbets in its upper edge a sheet of oak 
veneer is set flush, making the construc- 
tion dust proof. The backs of both the 
upper and lower sections are of plywood 
like the panels, and are set in rabbets 
planed on the inside rear edges of the side 
frames.—C. M. KREIDER. 


Ample storage room is 
provided for accessories. 


ARKING buoys that will remain 

anchored and yet rise and fall with 

the tide can be made from large tin lard 
cans as illustrated below. 

Thread two galvanized iron pulleys on 

a piece of 4%-in. iron or copper wire. Pass 

the wire snugly about the end of the can 

opposite the cover and twist the ends 

together. Slip the pulleys along the wire 

until they are centered on opposite sides 


of the can and, passing a tenpenny nail 


its edge so that 


SS Sas 
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As it rises and falls with the tide the buoy 
forms a conspicuous marker for boat racing. 


through above the sheave, twist alternate- 
ly until the wire is so tight around the can 
that it cannot slip. A little solder at 
various points will help to hold the wire 
securely. 

A well-paraffined %-in. sash cord is 
rove through the pulleys, one end is 
fastened to the anchor, and the other end 
is tied to a sash weight. The sash weight 
holds the buoy directly over the anchor 
and pays out and shortens the line auto- 
matically to suit the tide or waves 

Ballast may be placed in the can to hold 
it in a vertical position. A brick fastened 
in place with hot tar or asphalt is suitable 
for this purpose.—J. V. H. 


— stringers and fishhook extractors 
whittled from old toothbrushes make 
inexpensive additions to the fishing 
tackle box. 

Both the threading needle and the stop 
or crosspiece on the end of the stringer 
can be made from old toothbrush handles 


in the manner shown. If desired, however, 











FISH STRINGERS 


a me 


Gos aaa _S=. 


FISHHOOK EXTRACTOR ---” 


iatdalein “2 
4 peed 


oe 


¥ AN OLD TOOTH SRUSH 


The discarded toothbrush handles can be easily 
whittled to shape with a sharp pocketknife. 

















the crosspiece can be formed by bending 
heavy wire to shape and flattening the 
ends to stiffen them. 

Removing hooks from fish after they 
have been caught becomes a simple 
matter when an extractor made from an 
old toothbrush is used. The notch is 
obtained by cutting through the eye at 
the end of the handle as suggested in the 
illustration.—C. ANTHONY VAN KAMMEN, 
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Repairing a Broken 
Band Saw Blade 


AND saw blades that have broken 

can be quickly and effectively sweat- 
ed together if the proper procedure is 
followed. The method to be described 
has been used by the writer for many 
years, and he has yet to fail in obtaining 
a strong joint. 

The broken ends of the blade are first 
cut off square with a chisel in such a way 
that the teeth match up, and each end is 
carefully beveled with a small file. The 
ends are then placed in a jig having some 
means of holding the loose ends rigid and 
in a straight line. A suitable jig for this 
purpose is shown in the accompanying 
illustration. This type is convenient be- 
cause it not only supplies a suitable 





Red-hot tongs supply the heat 
for melting the silver solder. TONGS 


CLAMPS=~... 





clamp for this part of the work but an 
additional one for the filing and finishing 
necessary after the joint has been sol- 
dered. 

Coat the ends of the lap with borax or 





other soldering flux and place a piece of 
silver solder over the lap. As in all solder- 
ing operations, take great care that both 
the joint and the solder are clean. 

Select tongs that will fit over the joint 


| tightly and cover it completely, and heat 


| them in a clean fire to almost a white 
| heat. Grasp the solder-covered lap with 
| the tongs and grip the joint tightly until 





the blade around the lap has turned red 
and the solder has flowed over the joint. 
Carefully release the pressure, replace the 
hot tongs with a cold pair, and hold until 
the blade becomes cold. This change 
from the hot to the cold tongs should be 
done quickly and without placing any 
undue tension or twist on the blade. 

The blade then may be changed to the 
semicircular upper portion of the jig, 
which serves to hold it for filing, and any 
unevenness at the joint is removed. Be- 
fore doing this, however, the temper of | 
the jointed portion should be drawn to a 
purple. 

This method also can be applied to the 
jointing of broken steel tapes if two lap 
joints and an extra piece of metal are used 
in order to keep the tape the correct 
length. Tin from a tobacco can may be 
used for the additional piece of stock 
at the joint —W. S. GALLMAN. 


THE more absorbent woods require a 
priming paint coat that is rich in linseed 
oil, with a small amount of turpentine 
added. The less absorbent woods need 
less oil but more turpentine to help the 
oil penetrate into the wood. 





367 Detroit Road, Algonac, Michigan 


World’s Largest Builders of 
Mahogany Motor Boats 


N? longer is the possession of a fast, luxurious 
motorboat the special privilege of the wealthy. 
Chris-Craft now offers a 17-foot, 25-mile-an-hour 
runabout at $1295, by far the lowest price at which 
a Chris-Craft ever sold. A deferred payment plan 
makes it possible for the man of average means to own i7« foot Runabout 
the world’s finest small motorboat. © £¢ Here is the 
ideal fast, seaworthy motorboat for the inland lakes 17 feet - Beam 5' 7" + Free- 
and rivers. It gets about in a surprisingly small, shal- board, forward 24" - Free- 
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“1295 bere « 
CHRIS-CRAFT 





Features of the 


25 miles per hour ° Length 


ss board, aft 18” - Seaule 


low body of water, yet it has all the safety of the 6%" « Double planked 


larger Chris-Craft in the open waters—the same de- 


esi ° Positive steering 


pendability, luxury and style. Read about its special control (shaft connection— 


features. Get our new descriptive catalog. Order wig — » Smith Auto- 

1 d 7 f ll fd li hef 1 * matic ailer B Full vente 
early and enjoy a lull season of delig tlul motoring lating automobile type wind- 
on the water. Chris-Craft merchants will demon- shield + Screw fastened 
strate for you and let you drive a Chris-Craft. throughout + Salt water 


equipment - Lifting ring fore 


CHRIS SMITH & SONS BOAT CO. 2" aft+ Tachometer, oil 


pressure gauge, ammeter * 
Fire extinguisher, Kapoe 


New York Showrooms: 1 W. 52nd Street at 5th Avenue cushions, and all accessories 


leaves nothing to buy. 





ca 
| sneer 25 Models: Runabouts— 
Chris Cra 7 Sedans oe Commuters — 


Cruisers— Yachts—I17 to 
48 feet —$1295 to $35,000 











pa — —_* Farm Animals. 222 Wonderful : “True to Life’’ 
Easy and inexpensive to mak urnish ali esary 
material. Send 5c Stamp for Illustrated chao ee 





A Wanted 


"Agents colors and sizes ai 
e.iesed Src ee mei 
'e on J 
bio tree Yo, Spars fom FASTONY, o2 
nthe hy Ne es Rea $5 dows: ‘ 


FORMS TO CAST LEAD SOLDIERS, INDIANS, TRAPPERS, Tires 7:3 ani repair at half unaal pres. 


CYCLE COMPANY "2°; 
Henry C. Schiercke, 1034-72nd St., Brooklyn, N. Y« Mead tir DEPT. R-250 citcAGo re 














Enjoy the thrill of building. Make 
spare time useful and profitable. Have 
a real shop. Sturdy, strong. speedy 
BOICE-CRANE bench machines are 
what you need. Low as 810. starts you. 
Send for FREE 80-page catalog. 
Complete descriptions of Circular 
Saws, Band Saws, Lathes. Jointers 
and Jig Saw. Also big FREE book 
**How to Make Screens."’ Get our 
interesting literature, low prices and 
liberal terms. 





Four-inch Jointer 20-inch 


tables. Fence tilts $95, W. B. & J. E. Boice 


both ways........ Dept. P. S.-7F 























Toledo, Ohio 





Universal Handisaw 
Big, Powerful 


$30 © 









Saws, rips, 4 ‘ 
mitres, sands, bores 
mortises, ete. 
Wo value. 











© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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LEARN TO FLY 
IN A 


WACO 
GLIDER 
It’s a asia sport and 


an easy way to get flight 


training at small expense 





The WACO tg wey is built to WACO 


standards and has many superior de- 
sign features. It will take-off and land 

a * 20 m.p.h. and has a gliding angle a 
of 15 to 1. Itis priced at $385 com- 
plete, boxed for shipment, f.o.b. Troy, 
Ohio .. . or $295 partially assembled, 
ready for wing covering and doping. 


Ane YOU one of those who now 
believe that flying is not such a super- 
human accomplishment after all? ... 
and would you like to prove it? 

One of these primary training 
gliders by WACO is your oppor- 
tunity. You can easily and quickly 
get the feel of the controls and the 
thrill of flight, and have a tremendous 
lot of fun in doing it. 

The price of the WACO glider 
complete, ready for rigging, is only 
$385 ... less than the average fee 
for primary flying instruction. A few 
of you can get together if you wish, 
form a Glider Club, share the price of 
the Glider . . . and the fun is on. 


A Glider Built by WACO 


The WACO glider is such a craft as 
you would expect of WACO. The 
fuselage is welded of aircraft steel 
tubing. It can’t splinter. It is braced 
to withstand the most abusive hand- 
ling. The wings are constructed of 
best aircraft stock, according to best 
aircraft poogten. Wing skids with 
rubber shock cord protect the wing 
tips from damage and support the 
wings when the glider is at rest. The 
positive, fool-proof towing hook is of 
novel design. In every detail the 
WACO glider reflects the practical 
experience of WACO designers. 


Send for Full Details 


Send for descriptive folder just off the 
press. It will tell, too, about forming 
a Glider Club. Send for your copy 
of WACO folder GS .. . today. 


THE WACO AIRCRAFT 
COMPANY, TROY, OHIO 





“ASK ANY PILOT” 
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You Can Slide Big Magazines 
from This Rack 


By David Webster 


this table to appreciate the genuine 

convenience of the large magazine 
rack, which unlike most racks is open at 
the ends. 

Mahogany—or red gum, which may be 
stained mahogany—is an appropriate wood 
to use unless the piece is to be lacquered, 
in which case whitewood or pine is suit- 
able. 

Get out the top; the legs, which are 134 
by 136 by 24 in.; the top crosspiece or 
transom A; and the feet B. Make 
halved joints as shown in the sectional 
views on the following page, and work A 
and B to the desired form. A pattern for 
each design may be made by laying out 
2-in. squares on pasteboard, by drawing 
the curves in their correct relation to 

them, and by cut- 

ting to the lines. 

The halved joints 

may be fastened 
. With glue and nails 

or screws. 
Cut the rabbet 

C in the feet to 

receive the bottom 

D, the rabbet be- 


[' MAY require a second glance at 





Make the bottom 
\% by 6% by 21 in. 
and cut a % by 
134 in. notchin the 
center at each end 
of the bottom to 
allow it to fit over 
Mortise the groove 








SECTION ¢ SECTION Z 


Details of halved 
joints and bottom. 


the 134-in. leg. 


| E in the leg, beginning 2 in. from the 





bottom; it should be % by % by 12 in. 
to receive the end of the center partition 
F, which is % by 14 by 21 in. This par- 
tition, which should be shaped by trans- 
ferring squares and curves, is fitted into 
groove E. Finish the edges carefully. 
Smooth, sandpaper, and assemble legs, 
transom, feet, bottom, and center par- 
tition, using glue sparingly and driving 
11%4-in. No. 16 brads where necessary. 
Two fronts G, % by 11% by 2234 in., 
should be shaped and finished so that 
their bottom edges will fit against the 
feet as at X. Two partitions H, % by 3 
by 13% in., should be made and the 





Halved joints held with glue and nails or 
screws are used in the arm, leg, and foot assembly. 


ing 6% in. long. . 





i Ample space is provided 
for current 


curved edges finished. These and the 
fronts now may be smoothed, sandpaper- 
ed, and fastened in place. A 2-in. No. 8 
roundhead screw as at J, which will 
pass through H and F and into H on the 
other side, will hold H in place. Besides 
driving brads through the fronts into H 
and into the bottom D, drive a screw as 
at AK to make the top edges of the fronts 
G firm enough to resist hard usage. 

Smooth and sandpaper the top and 
fasten it in place with screws as at L. 

If the table is to be finished in the 
natural color or stained, a simple method 
is to give it three or more rather thin 
coats of light orange shellac. Rub each 
with No. 4/0 sandpaper and spread a 
coat of wax on the last. Polish with a 
soft, lintless cloth. 


BLOTTING PAPER HOLDER 
DRIES RAZOR BLADES 


FLAT TUBE WITH 
BLOTTING PAPER Si 








PACK OF SIX 
DOUBLE-END 
HOLDERS 


HOLDERS HELD IN PIVOTAL 
ASSEMBLY BY A PAPER FASTENER 


How the blotting paper tubes are folded and 
assembled so as to form twelve blade holders. 


Y FOLDING 334 in. wide paper- 

covered blotting paper into flat 
tubes in the manner shown below, it is 
possible to provide yourself with a safety 
razor blade holder that will keep your 
blades free from rust. The tubes should 
be made about 1 in. wide. 

Each tube serves to hold two blades, so 
that when the six tubes are fastened 
together in the center with a paper 
fastener there is room for twelve blades. 
The holders can be numbered for con- 
venience.—GEORGE T. ROBINSON. 


magazines. | 
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Repairing Linoleum 
So the Patches 
Do Not Show 


By EVERETT EAMES 





How the new piece is used as a guide for 
cutting out the old linoleum to be replaced. 


ordinarily would last a lifetime if the 

wear could be distributed uniformly 
over the whole surface. Thin places, 
indicated by the showing through of the 
burlap base, first appear in front of the 
sink, stove, and ironing board, or in 
other much used locations. Almost as 
unsightly are the cracked and curled-up 
edges so often seen, especially in door- 


NLOOR coverings of inlaid linoleum 


Waterproof linoleum cement is used to stick the 
linoleum patch neatly and securely in place. 


ways, but these are due not to wear but 
to water, which seeps in around the edges 
when the floor is washed; and the damage 
is worse when so-called water-resisting 
cement rather than genuine waterproof 
cement has been used. 

The appearance of worn spots does not 
necessitate complete replacement, as 
most of the ordinary stock patterns of 
linoleum can be easily matched. 

To restore a damaged section, carefully 
cut out a rectangular piece large enough to 





re + 


Curled-up and cracked edges like this are 
caused by the water used in washing the floor. 
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inside as shown. 


today. 


To introduce a sample of Goodell- 
Pratt quality to every tool lover in America, 
we are offering at the special, low price of $1.00, 
this handy tool. Ideal for repair work on radios, 
fire-arms, clocks, household appliances, ete. 
Contains three screw driver blades and reamer. 
When not in use, the chuck and blades are 
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Nickel plated handle. 


Satisfaction unconditionally guaranteed. 
: Pin dollar bill to this coupon and send in 


GOODELL-PRATT COMPANY, GreenFIELD, Mass. 


( 

| Attached is one dollar for one of your pocket screw driver sets as 
| offered in July Popular Science magazine. 

| NE tian yt-ia ck Gade aedneeediendcemebialeads 
| Street sth aceon de ais ai ecient 

| Nichi: ich eek easenaill I ies dhedcn alia 
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in your own home. 
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DELTA 
Woodworking a Pleasure 


Making things out of wood isso 


ercus other items of interest to 
woodworkers—all at 
ishingly moderate prices. 


10 DAY TRIAL - 


Easy Terms 
You can have “Delta” Tools for 10 Days‘ Trial 
venient plans of payment. 
sprtraee literature giving complete description 
of the mahy features of the Handi-Shop. 80 
complete catalog of fullline of Delta woodworking 
equipment, and details of 10-Day Trial. 

. 
Delta Specialty Company 
Dept. B-730 

1661-67 Holton St., Milwaukee, Wis. 











“I can do 





more things © 
better with 
DELTA units” 


j 









A WRENCH WITH 
DOZENS OF USE 
and it goes in 
the pocket of — 4 
YOuUr Ar... a 












CHROME - PLATED 
FINISH 





"Tools Make 





easy and quick with this 
practical, efficient, ‘‘Delta’’ WRENCHES 
equipment. Saves time, elim- IN 
inates hard work, and produces ONE 
better results. Wonderful fun, Swivel Heads 
splendid relaxation as a hobby. th 8 
good money-maker too, yon ny 
either full or spare time. pam 3 
“Delta” machinery quickly He" to % 
pays for itself. Complete 
“Delta” line includes 4” Jointer, $ oOo 
Circular Saws, Wood-Turning aie 
Lathes, Jig-Saws, Band Saw, 
Moulding Cutter, and num- © 


aston- 


money order, to us. 
if you are not satis, 


Your choice of three con- 


ment. Send today for FREE trade on 








si ie ma 










If your dealer can't supply you send this ad and $2.00, stamps or 
We guarantee to refund your money in 10 days 
J. H. WILLIAMS & CO. 
**The Wrench People” 
246 Vulcan Street 


DEALERS WRITE for details of owe special proposition to the 
Multisocket Wrench. 





Don’t disturb guests by 
rummaging under 
seats. Keep the “Multi- 
socket” ready for in- 
stant use—in front door 
pocket. It tightens rims, 
trunk racks, tire hold- 
ers, bumpers, cylinder 
heads and dozens of 
other nuts and bolts 
that cause annoying 
rattles. Grips hex nuts 
on six sides—no slip- 
ping. Handle operates 
at practically arty angle. 
Simple, quick, handy 
to get at, handy to use. 


Buffalo, N. Y 





"MULTISOCKET' 


CHROME -MOLYBOENUM 
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SHINGLES 





CREO-DIPT 


SPRUSHCOAT STAINS 


— 















fol tolaelalelamets 
CREO-DIPT 


BRUSHCOAT 
STAINS 


T’S so easy—so inexpensive—to 
make old shingles fresh and new 
with Creo-Dipt Brushcoat Stains. 


Creo-Dipt Brushcoat Stains come in a 
can. They not only preserve and make 
your shingles last longer, but give them 
new color and new beauty. 


They are made by the makers of Creo- 
— Stained Shingles, and their colors 
ast. 

Why put up any longer with an old, 
ugly roof, or dingy sidewall ? Ask your 
dealer today about the surprisingly low 
cost of Creo-Dipt Stains. In the mean- 
time, mail the coupon below for free 
color chart and full information. 


CREO-DIPT 
BRUSHCOAT 
STAINS 


Color Card FREE 


CREO-DIPT CO., INC. 

1621 Oliver Street, North Tonawanda, N. Y. 

I am interested in Creo-Dipt Brushcoat Stains for 
old shingles, Please send me your illustrated book- 
let and color chaft. 


Name _ 





Address 





My dealer is 














Fly the Ideal CONDOR 


The latest idea’in Peathorwsighs Models; 22 in. insize and 
weighsonly x +. Simpiifi ed. oaeaene | design; all Balsa- 
wood construc dj win Dower for 
long flights; -——. lan: gear; easy, quick 
construction. Get the CONDOR-Construction Set 
Ask your ler or Order Direct. (Postage 15 cents extra) 
Catalog of Parts, Fittings, Supplies for Model Builders, 5 cents. 
Ideal A & Supply Co., Ine. 23 West 19th St. New2York 
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overlap the worn place at least 6 in. on 
all sides. Lay this piece so that it accu- 
rately matches the pattern at the place to 
be repaired, and with firm, even strokes of a 
sharp knife cut through the old linoleum. 
Peel off the worn piece and scrape off all 
loose remains of the old cement. In re- 
moving the piece, try not to tear or dam- 
age the felt lining paper underneath the 
linoleum, provided there is any. Incident- 
ally, new linoleum always should be laid 
on a base of linoleum felt or builders’ felt. 





Nailing d down a strip of zinc or brass to pro- 
tect the exposed edge of a patch in a doorway. 


Cover the open place with waterproof 
linoleum cement, using a steel scraper or 
trowel to spread the cement as evenly as 
possible. Quickly set in the new piece 


_ and press it firmly in place. Wipe off any 
| excess cement with a cloth wet with alcohol. 


Use shoemakers’ brass brads to tack 
down any places along the edge which 
have a tendency to pull away from the 
floor. Cover the patch with bricks or 
other weights and allow the cement to 


| harden overnight. 


As the new linoleum is slightly thicker 
than the old, sandpaper the edges if they 
stick up too noticeably; that is, more than 
1/32 in. 

If repairs are to be made in a doorway, 
a new strip at least 6 in. wide should be 


used in order to allow the old linoleum to | 
be cut back well beyond the water- | 


damaged part. Protect the new linoleum 
with a strip of brass or zinc edging, which 
can be obtained wherever linoleum is 


| sold and in hardware stores. 





HOW TO REMOVE STAMPS 
FROM AN ENVELOPE 









ENVELOPE 
FACE ce 











Hold the stamp down flat and pull the enve- 


lope from it. The stamp will not be torn. 


bf mam you have to remove a stamp 
from an envelope,-try the stamp 
collector’s trick of tearing the envelope 
from the stamp as.shown above. The 
same method can be used to remows azy 
piece of paper that is fastened to another 
with paste.—WorTH STEWART. 
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ing, cash business of your own, in 
spare time, which you can develop into a full 
time proposition that will make big profits 
for you. Everett Myers, shown above, 
made $161.66 in spare time in one month with 


The Foley Model F-5§ 
"3-Way” =. Saw Filer 


Files all kinds of saws perfectly 
and accurately. Easy to operate 
—no experience necessary. Saws 
cut better and stay sharp longer. 
else like it. 


Start in Spare Time 
in your basement, attic, garage or workshop. 
FREE PLAN helps you start and tells you how 
to get the business. Costs only 3c per job— 
you get 50c or more— 94c out of every dollar 








Nothing 


as profit. Write for complete information at 
FOLEY MANUFACTURING CO. 


1016 Foley Bldg. 
11 Main St., N. E., Minneapolis, Minn. 
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The Electrician’s 
Wiring Manual 
By F. E. SENGSTOCK, E. E. 


Contains all the information needed for 
the proper installation of lighting and power 
systems in houses and other buildings. 

It completely covers inside electrical 
wiring and construction in accordance with 
the National Electrical Code. 


Pocket size—flexible binding 
448 pp. Price, $2.50 


POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York City 








A definite — +73 getting ahead 











20 cabinet ——— = 00. Sets @ibi 
sy labeled and Wises 


5c stamp ~¥ page illus- 
trated catalog showing 16 dif- 
ferent things to make. Catalog 
lists blue prints, all kinds of lumber 
Panels, veneers and inlay woods 
CRAFTSMA 


N WOOD 
SERVICE, C co. 





financially will be found on page 
four of this issue. 
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THE SHIPSHAPE 
HOME 








Hints on Building 
Shelving and 
Bookcases 


man is called upon to undertake, 

the most common is the construc- 
tion of shelving. Many of the principal 
types will be described in this article and 
the one to follow in the August issue. 


(' ALL the carpentry jobs the handy 





A cleat nailed to 
the back wall 
should be used 
on all shelving 
over 4 ft. long. 


How may stationary shelves be built 
between walls? 


1. The logical way is to rest the shelves 
upon cleats nailed to the wall as in Fig. 1. 
A cleat % in. thick and 114 inches wide 
with the front end cut under as at A or 
mitered as at B and set back from the 
edge of the shelf 14 in. or more will appear 
less amateurish than a heavier cleat. If 
the shelf is 4 ft. long or more, it should be 
supported in the middle by a cleat nailed 
to the back wall. Should the shelf be in a 
clothes closet, this back cleat may be 
about 3 in. wide so that it will support 
clothes hooks as at C. 

2. In fastening cleats to a plastered 
wall with nails, endeavor to locate the 
studs (uprights). 
behind the plaster, 
because the nails 
should be driven 
in them; the laths 
alone do not sup- c A 
ply sufficient 2 
strength. The 8 
studs are com- FIG. 1 
monly placed 16 
in. between cen- 
ters. They may 
be found by tapping lightly along the wall 
with a hammer and noting the difference 
in sound, the firmer response to the blow 
being directly over a stud. 

3. If the cleat is placed upon a plaster- 


Cleat ends should be 
undercut or mitered. 

























Size: 20” long; 6" wide; 81%" high. 


You can build this 
$100 COACH MODEL ~ 498 


Less Horses 


We supply all the parts, cut to fit and ready to put together, for the beautiful 
coach model pictured above. When you have completed placing the parts to- 
gether, by following the few simple instructions that come with each kit, you 
will have a very attractive model of the old colonial coach used by George 
Washington for his journeys about the original states. This early reminder of 
how the Father of our country traveled should grace the mantelpiece or radio of 
every American home. Its decorative quality, as well as its historical and ro- 
mantic background, will make you proud of your achievement in building it. 





es All madite ore supplied wishent heeeee ot 4.0 oy ae specified. 
complete ready co be painted. ee ee y Historical Coach Models, Inc., Dept. P. S. 
2206 weg Avenue, 
If the model parts do not satisfy you, Philadelphia, Penna. 
t th t d ill cheer- 
Our Guarantee fully selund your money ob once. ' = + pn het ¢ ttont Deneine 
. 8. i; nd me the complete parts, cut to and ready to 

U. S. money order or check must accompany all foreign orders. put together for the George Washington coach model 
ictured above. I will pay the postman $4.98 plus a 
lew cents postage. 


Without Horses Two Horses() Four Horses] 


Historical Coach Models, Inc. 


Dept. P. S. 
2206 Fairmount Avenue 


PHILADELPHIA, PENNA. 


Please specify whether you want horses or not and add additional price 
of horses desired to remittance to postman. 


oe a oe oe aoe aoe 
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TOOL CHESTS 
MACHINISTS 
TOOLMAKERS 


Advanced designs, finest worke 
manship, attractive finish. 
They Please! 
Catalog free 
H. GERSTNER & SONS 
679 Columbia St 























Dayton, Ohio. er 





836 E. Madison St. South Bend, Ind., U.S.A. 
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Only "17a Month 55. 
ser et ean LATHE. ° 


New Model South Bend a 
9” x 3’ Junior Lathe 


for the 
Manufacturing Plant Tool Room 
General RepairShop MachineShop 
Service Station Electric Shop 
Engineering Shop and Laboratory 
Lathe shown is the South Bend Junior 
Bench Lathe equipped with horizontal 









Motor Drive. Takes power from any 
light socket. Price complete with Mo- 
tor,$254, oron Easy Payments of only 
$17.78 amonth. Price of Lathe with- 
out Motor but with Countershaft and 
Equipment $169, or $11.83 per month. 


Prices of Other Popular Sizes 

of Quick Change Gear Lathes with Equipment 
tas’ Sieur wcGrrstes Rinaiate 
9’'x3’ 490 Ibs. $294 $398 

11’’x4’ 725 “ 359 498 


13"x5’ 1110 * = 443.602. -—sinch are shown In 


inch are shown in 


i s: ” 
15"x6’ 1550 “543720 Bu NSTSEN White See 
16"x8’ 2035 “ 638 817 for a copy. Pee F 


Write for Free Catalog 
BEND LATHE WORKS 





Ke a ae a” 
“ $ ‘ . 
Lathe Builders for 24 Years—47,000 Users SO ad a oo eo 
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ANY BLADE 


EVERY BLADE 


I guarantee you 
2 more good shaves 


THOUSANDS of men didn’t believe me. 
They asked for a free trial tube to 
check me up. But they made the test, 
and they believe me now! 

Of course, 2 more shaves per blade 
aren’t so important in themselves. But 
they're proof of Mennen superiority. 
Mennen soaks all the toughness out of 
whiskers, leaves less work for the razor. 
Result: no yanking, scraping or irrita- 
tion. And longer blade life and less 
wear and tear on the skin. That’s why 
I can make my sweeping guarantee. 

Mennen lather relaxes taut skin, too, 
penetrates the pores, floats out oil and 
dirt, preventing pimples, blackheads 
and muddy-looking skin. Mennen 
lather is antiseptic. Leaves the skin 
healthy, good-to-look-at. 


2 Kinds: Bigger Tubes 


We make two kinds of Mennen Shav- 
ing Cream (1) Menthol-iced for skin 
that likes arctic coolness in lather... 
(2) Mennen Without Menthol, smooth, 
bland, without the icy feature. Great 
shaves, both! Bigger tubes, too...Get 
a tube today, and test my money-back 
guarantee. Orshoot e 
in the coupon. f 
Mennen Salesman 
To complete the skin treatment, apply Mennen 
Sk » after you shave. Protects against dirt, 


dust and weather. Non-greasy. Skin absorbs it. 
Styptic, healing and bracing as a cool sea breeze. 


MENNSn 


SHAVING CREAMS 


WITHOUT MENTHOL MENTHOL-ICED 


THE MENNEN CO., Dept. P-4, NEWARK,N.]J. 


Jim Henry: 1 haven't made the test yet, Jim. Send me 
free trial tube. 


Name 


Address City 


0 Send me Mennen Menthol-Iced 
0 Send me Mennen Without Menthol 
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covered brick wall or a chimney, a trial 
nail may be driven repeatedly into the 
plaster where it will be later covered by 
the cleat until a joint between the bricks 
is found. A trial nail driven 1% in. above 
or below, or on either side of the point 
thus located, will show whether the point 
is over a level or a plumb joint of the 
brickwork. If the latter, the other joints 
usually will be found about 8% in., 17 in., 
25% in., etc., in either direction. Level 
joints are about 234 in. apart. 


How should corner shelves be con- 
structed? 


1. They may be placed upon cleats 
fastened to the wall by the method just 
described. This construction is shown at 
A, Fig. 2. If the cleats do not bear over 


FIG. 2 





Corner shelves can be built by either method, 
and a door or front frame added, if desired. 
\ 


| the stud, the front end of each should be 


fastened by screws driven into the laths. 

2. The “whatnot” form of corner 
shelves may be made by nailing through 
the sides into the shelves as at B, Fig. 2, 
and fastening them in the back corner at 
C, where the screws can reach the corner 
studs. 


In what ways may a shelf be fastened 
without end supports? 


This form of shelf, which is the fore- 
runner of the elaborate mantels of the 
present time, is one of the most common. 

1. The primitive shelf was supported 
by pegs or iron rods driven into a log wall 
or masonry, as at 4A, Fig. 3, or by a 
wooden brace as at B until the more con- 
venient iron bracket of C was adopted. 
The form of shelf at D is also common. 

2. If placed upon masonry walls, the 
brackets may be fastened easily as 
described above for cleats. As trial nails 
will be likely to show, it is safer to drill 
¥4-in. holes where the screws through the 
brackets are to be placed and to drivea 
dry hardwood plug in tightly to receive 
the screws. 





FIG. S >) 


Four methods for supporting shelving where 
wooden cleats cannot be used on both ends. 


What are suitable dimensions for book- 
cases of the movable type? 


Usually portable shelves are built to 
meet a definite need or to fit a certain 
place. In making a bookcase, for example 
the number and size of the books must 
be considered. The bottom shelf should 
be about 6 in. from the floor to allow 





sweeping under it easily. -The clear space 
between the lower and the second shelves 
may be as much as 12 in., which will 
accommodate most large books. If the 
spaces are then reduced about 1 in. each 
until a minimum of 8 in. is reached, the 
case will hold the average assortment of 
books with little or no waste space. 


What is the simplest way to assemble a 
bookcase? 


With nails or screws as shown in Fig. 4 
at A and B., This is a simple method of 
construction, but little can be said in its 
favor. The ends of the shelves should be 
cut square and all of the same length, for 
unless other bracing is used the thickness 
of the shelves and the holding power of 
the nails or screws driven into the end 
wood form the only elements of strength 
—not much to rely on. 

Nailed or screwed shelves of trough 
form as in Fig. 4 at C may be made by 
this method with the assurance of 
sufficient strength for ordinary use. This 
is a good expediment to remember. 

Shelves resting upon cleats as in Fig. 5 
are an improvement upon nailed or 
screwed _ shelves. 
To a certain de- 
gree the cleats 
help to hold the 
case square if the 
shelves are well 
fastened both to 
the ends and the 
cleats, but such a 
case is likely to 
become wobbly 
after a while. This 
may be remedied by bracing, which will 
be discussed later, or by placing a trough 
shelf at the top. 


Is there a better method of supporting 
common square-cut shelves? 


Yes. Shelves built as suggested in Fig. 
6 and fastened with nails or screws. 

1. Cut the shelves and ends to the 
exact form and dimensions, the top and 
bottom shelves being 14 in. narrower than 
the others to allow for the thickness of the 
14 in. by about 6 in. backboards A, which 
will give ample stiff- 
ness to the case. 

2. Beginning with 
the bottom shelf, 
fasten each shelf with 
nails or screws. Next, 
cut four battens B, 
say 4 by 1 in. in 
cross section and as 


FIG. 4 


Trough-shaped book- 
shelves make for solidity. 


L FIG. 5 
long as the desired  ieats add to the 
distance between the 


strength of the case. 
shelves. These may 
be plain rectangular strips or they may be 
cut from some suitable flat molding. 
Fasten them to the end boards as shown, 
using glue and brads. They should be 
placed about 1% in. from the front edge of 
the end pieces and flush with the back 
edge. Put the second shelf in place and 
continue in the same way. 

3. Note that the ends of the case pro- 
jecting above the top shelf give support 
to books. This variant may be applied to 
other methods of shelf construction. 

4. It is always a good plan to make the 
back corner of the bottom of the end a 
little shorter than the front; this will 
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R. P. M. 
shaft or flywheel as handily as you 


READ the of any 


read the time! Hold this VEEDER-ROOT 
Speed Counter in one hand; your timepiece 
in the other. No stop-watch needed. 

Check up motors, generators, engines, line 
shafting and machines which should run at 
specified R. P. M. for efficient performance. 
Save horsepower, lost motion, low produc- 
tion-rate with this little Counter which 
costs $3.50 (with 2 rubber tips). Circular 
for the asking, or complete Counter 
Catalog. 


Nerd. RO 


OFFICES IN PRINCIPAL CITIES: WRITE OR PHONE 


|NCORPORATED 
HARTFORD, CONN. 
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You don't have to be 
| “Talented” 


YOU don’t have to be 
musically inclined. Ifyou 
can wiggle your fingers 
and blow, you can learn 
to play this wonderful 
Buescher True Tone 
Saxophone. ina few eve- 
nings you can be play- 
ing easy tunes. Withina 
. =, weeks you will be 
aving the time of your 

ps ave From then on it’s 

GREAT FUN clear sailing. Fun! Suc- 
cess! Possibly fame and fortune! 3 free Jessons give you 
ick, easy start. Easy terms. Send postal for beautifully 
illustrated catalog; explains everything. No obligation. 

BUESCHER BAND INSTRUMENT CO. 
713 Buescher Block $2 Elkhart, Indiana 
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allow the case to lean back a little, say 14 
in. as at C, to eliminate any danger of 
tipping forward. 


How are grooved shelves constructed? 


Grooved-in or, to use the carpenter’s 
term, dadoed shelves are amply supported 
by the end pieces, 
therefore this 
method of con- 
struction is the 
best for the pur- 
pose. 

1. Cut the 


shelves and the 

- ends_ to shape, 
making an allow- 

| ance of 4 in. on 


each end of each 
shelf as at A, Fig. 
7. Mark the exact 
VA thickness of each 
V4 shelf on the end 
NN x 8 pieces as at B with 
ll rae a sharp pointed 
Battens used between halle, mene & 
shelves as_ supports. 














¢ 











deep cut. With a 
scratch gage, 
make a line on each edge 14 in. from the 
inside face to indicate the depth of the 
groove. Tack a straight strip of wood 
against the line on the outside of the 
groove as at D, and make a % in. deep 
saw cut to the gage line C. Then change 
the guide to the other side of the groove 
and repeat the process. With a narrow 
chisel cut the wood between the saw cuts 
away to marks C. 

2. Place the shelves together as at E 
to be sure they are of uniform length. If 





F. 





A¥ 








Grooved-in or dadoed shelves, and how guide 
strips are used to aid in sawing the joints. 


necessary, plane the ends while the boards 
are thus held together. 


3. Assemble the case by driving nails | 


or screws as at F; or while holding the 
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This realistic copy of a mil- 
itary monoplane is an unu- 


‘sold as single wrenches 


ends in place by clamps, drive nails 





shaft, 11, in. disc wheels, 
wood struts, rubber band 
motor and all other parts, 
with clear directions. Corm- 
plete set, packed in unbreakable container, only $1.00, post- 
Paid in U. S. and Canada. Order today, giving full address. Satis- 
faction or money refunded. : 

The Midland Model Works, Chillicothe, Ohio 


( We cannot make C.O.D. shipments. No retail catalogue issued.) 














BUILD A COACH MODEL 


Complete parts for Diamond Taliy-Ho are now ready. 

Also parts for simplified model of covered wagon 

described in a recent issue of Popular Science are 

now available. 

All coach models are in kit form, knock down with 
arts cut to fit and ready to put together. 

e are giving the same guarantee of service with 
all coach models as we extended on our ship models. 
Write now for tllustrated folder 
showing these models, also prices. 


MINIATURE SHIP MODELS, INC. Dept Na-7 
PERKASIE, PENNA. 








as suggested in Fig. 8. A board 4 in. 
wide is sawed to make blocks as sug- 
gested at A, and the blocks are fastened 
under the top and bottom shelves with 
glue and 114-in. No. 10 screws as at B in 


| Fig. 8—C. A. K. 
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Corner blocks held in place with screws may 
be substituted for the backboards shown in Fig.6. 
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$500 REWARD 
















and other rodents, predatory animals, injurious 
birds and harmful reptiles that prey upon domestic 
stock and wild game, consume crops and food- 
stuff, and spread disease. There are both monthly 
and grand rewards — nearly 100 cash prizes. For 
full information on the Crosman Rogues’ Gallery 
and the valuable rewards for the capture of these 
outlaws, see your Crosman dealer or write the 
manufacturers of the 


CROSMAN 


SILENT .22 


The Most Amazing 
Gun Ever Invented 
for Small Game and 
Target Shooting— 


Although it uses no powder, the Cros- 
man Silent .22 has deadly accuracy and 
tremendous power. The Single Shot is 
the highest powered pneumatic ~ifle in 
the world...the Repeater is the only high 
powered repeating pneumatic rifle in the 
world! They have all the advantages of 
-22 powder guns combined with six 
features that no firearm possesses. 


Exclusive Crosman 
Features are: 


1. Low Cost Ammunition 
2. No Bullet Splatter 
3. Adjustable Power 
4. No Cleaning 

5. Noiseless 


6. No Recoil 
ACT NOW 


Combine “good sport with 
good riddance.” Enter the 
Crosman contest. See 
your Crosman dealer or 
write us at once for full 
information and FREE 
book on “Target and 
Game Shooting.” 


CROSMAN ARMS COMPANY 
417 St.Paul St., Rochester,N.Y. 


Crosman 
Silent. 22 
Repeater 





Crosman 
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CROSMAN RIFLES 
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How to Forge a Hunting Knife 
from a Discarded Fle 


By R. F. JENNINGS 


VERY man and boy who enjoys 
K outdoor life learns to prize his 
hunting knife, and he values it 
all the more if it is one he made himself. 


| The knife shown in the drawings below 


| is an example of what can be done by any 








industrious boy of high school age who 
can handle tools and has access to a shop. 

The blade is forged from an old flat file 
about 10 in. long, but it must be remem- 
bered that for the best cutting edge the 
steel must be heated slowly and never 
above a cherry red heat. Use a hot chisel 
to trim the blade. This will require much 
care and patience, but make every effort 
to obtain a good rough forging, a little 





The knife has a leather handle decorated with 
nickel trimmings and black and red _ fiber. 


oversize in every dimension except the 
shank. The shank can be forged to the 
exact size for threading with a %%-in. 
S.A.E. die. Finish the blade by grinding 
and filing it to dimensions and free from 
hammer marks. However, for safety’s 
sake, the blade should be left dull as long 
as possible. All the file and grinder marks 
should be carefully removed with emery 
cloth. 

Next, the blade should be heat treated 
as noted at the top of the drawings. After 
being hardened, the blade can be pol- 


| ished, but sharpening should be left until 





‘ 
’ 
’ 









_-. a 


HEAT IN PIPETO CHERRY RED 34’. s1v7 
AND QUENCH UP TO Re 
vests LINE (IN OIL CASTELLATED NUT 








” v7 L ili 
2h tea 
2h 24—— 4 


gig" atu ef” 
=> > T_] Xe DIA. THREADED> ty 
e 22 SS is 
BLADE FORGED FROM OLD FILE 


CUT HERE=-7 


. —Z>\, DRILL 943 AND A 
L%T || { & \FLATIEN To SLIDE 
T \_JON SHANK. THEN 
oan Re. need A =< DRILL LARGER HOLE — 
2 i USE. FULLER 


ELONGATE HOLE BY 
DRIVING IN FILE TANG FINISH WITH FILE 


BRASS 

















NICKEL PLATE BRASS 
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FIBER 


























ne LEATHER DIS! 
AND GROUND TO SHAPE 


FIBER““SMOOTH WITH EMERY CLOTH 


The assembied hunting knife and details of the 
blade, guard, end knob, and built-up handle. 


later. At this 
point the entire 
cutting portion of 
the blade should 
be wrapped with 
friction tape. 

The _ crosspiece 
and end knob can 
be made from 
steel, brass, or cop- 

er. 

The handle is 
made from pieces 
of sole leather or 
leather belting, 
drilled and forced 
over the shank, 
and later ground 
to shape on the 
emery wheel. Col- 
ored fiber and 
pieces of brass are used for trimmings at 
the ends. 

After the handle has been assembled 
without glue it should be ground as 
closely to shape as possible on the emery 
wheel. Form the roughly forged end 
knob carefully to the shape indicated 
in the assembly drawing, and file and 
polish it. The blade then can be untaped 
and sharpened on an oilstone. 

Now the handle can be disassembled, 
and the blade, crosspiece, and knob sent 
to the plater, if plating is desired. After 
being nickel plated or carefully polished, 
the handle should be glued up and the 
nut drawn tight. At this point the blade 
should be taped again after a piece of 
heavy folded cardboard has been placed 
over the cutting edge. 

When the glue is dry, the handle can 
be trued upon the grinder and carefully 
smoothed with emery cloth. A final pol- 





Drilling the end knob 
to fit on the shank. 


ish can be given the leather with a high-: 


grade leather polish, and a leather sheath 
should be provided. 


RACK FOR SPARE BULBS 
B* FASTENING to a long board a 
number of copper screw fittings 
taken from discarded electric light sock- 
ets, you can supply yourself with a con- 
venient storage for spare -bulbs. Screw 
the lamps into the fittings, where they 

will be in full view.—Ericn DALLMER. 


SCREW FITTINGS FROM DISCARDED 
ELECTRIC LIGHT SOCKETS — 











ELECTRIC LIGHT BULBS’” 





The rack or holder is. merely a board with a 
number of old screw sockets for the lamps. 
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OU will be doubly welcome every 
where when you learn to play a Conn, 
Chances to join a band or orchestra, to 
* travel, to make extra money. Conns are 
ay the choice of Sousa and the world's great- 
est artists. Easiest to play. Recommended 
to beginners for quicker progress. 
FREE TRIAL, EASY PAYMENTS 
on any Conn. No matter which band or 
orchestra instrument interests you most, 
Conn will send you a special booklet on 
that instrument giving valuable facts. 


C.G. CONN, Led. 732Conn Bldg. 
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eliabdie 
Credit Tis ==. MN, State St. 
Jewelers — 


BROS.&CO. iss3 


or mone 

.- oas® —_. for r your 

free examination on 
request. 











Our Diamonds are all spar- 

kling blue white Gems of amaz ing 
beauty, set in exceptionally artistic Solid f 

18 karat Wi ite Gold mountings. 

Credit Terms: Pay one-tenth down; balance week- 

ly, semi- “mont! oF monthly atyour convenience. \F 
ods d Send for Big 


on first 
Catalog—Absolutely Free. 








- 8 strap watch, nickel, cushion 
. 6-jewel high h-grade move- 
ment.’ fins leather strap. $9.95 


17-Jewel 
: ELGIN—Ne. 15 
— foalty case: Af 
year quality case: 
‘dial; $30 $3 down 


Dap Baferonaaes Anvw Bank or Banker in the U.S.A. 




















H & A COMBINATION SAW OUTFIT 


Rip Saw and Scroll Saw, inter- 
———_ on same base and 
motor—a high quality, low-cost 
outht th that will handle most of 
the ordinary jobs in the home 
shop. 





Write for special folder: Also Pays) 
complete catalog of motor <& 
driven woodworking tools. 


HESTON & ANDERSON 807 Kirkwood Ave., 


Fairfield, Iowa 
















BURN YOUR NAME ON TOOLS 
wits THE 


ARKOGRAF 


Protect Your 
Tools evens pene Thnaee. Write with elec- 
tricity nm the hard- 
est and fi finest set tools and netruments or 9 
any metal, like wectapete Outi wit 
S50 pencil. — 

ing illustrated cireular free free. nnierset: 
day. Ag 


OGRAF PEN CO. 
1171-A Enct Stark St., Portiand, Oregon 
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TWO PUZZLES THAT LOOK 
EASY—TRY THEM 


| gletora time needs be spent in pre- 
paring these simple block puzzles, 
for they can be cut from cardboard with 
a pair of scissors or from thin wood with 


' abacksaw. Either % or 34 in. wide stock 
' may be used. 


Be sure to make all of the cuts as shown 
and number each part as it is cut so that 






































=. 3 ooo) 

akon v eS FA 
ror %" STOCK 9 ““&S 9 >So 10 H7-ar- 

FOR 34" STOCK ake oe I la 


All cuts are made at either right angles or 
forty-five degrees to the edge of the stock. 


you may compare your solutions with 
the correct ones, which will be included in 
the August issue of PopuLaR SCIENCE 
MonrTRLY. 

All of the pieces are shown right side 
up in the illustrations. It is well to color 
this side, using a different color for each 
puzzle. The points X are located in the 
exact center of the pieces as indicated, 
and all angles are at 45° to the edge of 
the stock. 

In solving this type of puzzle, a full size 
outline drawn on a piece of heavy paper 
will assist greatly. 

Next month, together with the solu- 
tions, two more block puzzles will be of- 
fered.—E. B. ROBERTS. 


REPAIRING COMPOSITION 
SHINGLE ROOFING 


wr composition shingles of the 
lighter and poorer grades have been 
used, high winds may cause trouble by 
driving the rain under them. This can be 
remedied by raising the shingles carefully 
and painting beneath them with a good 
grade of asphalt paint or the paint that is 
furnished with roll roofing and used to 
cement the joints. Apply the paint only 
where it will be covered by the shingles. 

If the slate surface of shingles is 
worn off or badly discolored, it can 
be renewed with one .of the various 
coatings sold for this purpose. If one 
of these is unobtainable locally, mix 
the following for each 100 sq. ft. of roof 
to be renewed: 1 gal. turpentine as- 
phaltum, 1 gal. bright red, green, 
or other house paint, according to 
color of ‘roof, and 1 qt. turpentine. 
Apply heavily and allow at least sixty 
hours between coats. 
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..a marching song 
for whiskers .... 


Here, sir, is the sweetest chin music 
ever played—a blade so gentle, an 
edge so keen and long-lasting that 
you burst into song at the first lux- 
urious shave. The toughest whiskers 
depart at the merest touch of an Ever- 
Ready Blade. Be a Singing Shaver. 
Everyday enjoy thatc .ean, cool feeling. 
Product of American Safety Razor Corp. 


Fver-Ready 


BLADES 





rIS) This seal on an advertiserrent in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Yi athandout | 


Anything that will get grease-and-grit-grimed 
hands clean in 58 seconds, without hurting a 
fellow’s skin, is a handout—a gift—at any 
price. Yet Lava costs no more than soaps 
that dirt laughs at. Lava Soap is different. 
First, it’s a fine toilet soap. Second, the pul- 
verized Italian pumice in it cuts the dirt with- 
out hurting the skin. Third, it’s quicker than 
any hand cleanser you’ve ever used. Fourth, 
even cold or very hard water can’t keep down 
its rich, creamy lather. If you'll hand 6c or a 
dime to any grocer or druggist, and ask for 
Lava Soap—you'll get the finest handout of 
clean-hands material that can be had for love 
or money in America. 


Senge the fave Scop Man 


If you want to try Lava Soap first at my ex- 
pense, mail this coupon. 

Procter & Gamble, Dept. X-730 
Cincinnati, Ohio 


George: Send mea free sample cake of 
Lava Soap. 


Street...... ‘ Pe Meee 
City.. ee 


























s EASY TO LEARN! 


If you can “keep step” to music, you can learn 
to play the drums. Then you'll be Fy my In 
demand everywhere. Chances to play in bands 
and orchestras. Fun playing at home with radio 
accompaniment. New method. Instruction 
course free with every Leedy outfit. Leedy drums 
are best in tone, finish and construction. En- 
dorsed by leading professionals. Yet you can 
own a genuine Leedy outfit; snare drum, bass 
drum and traps, for as little as $35. 


‘ HOME TRIAL— EASY PAYMENTS 
asy terms. Home trial. Y isk hi 
Write today for free Sleasevese ond special ofl. 

f 


LEEDY MFG. CO., 710 Leedy Building 
Avenue and Palmer St. 
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| constructed easily and quickly from 
| thin strips of wood or metal. The 


SENSITIVE balance for general 
home laboratory work can be 


small strips furnished with various 
toy construction sets can be used and 
will simplify the construction greatly, 





| them at convenient distances and 
| are also provided in a variety of 


since they have holes stamped in 


lengths. 

The base of the balance consists of 
a plate to which are attached the two 
central uprights that support the 
central knife-edge. 

The upper or main beam, which 
consists of two strips bolted together, has 
an inverted V at its center and a knife- 


| edge at each end. The center V rests on 
| the center knife-edge, which is supported 
| by the uprights. 





This beam is provided with a vertical 
pointer or indicator. It also carries an 
auxiliary horizontal strip on which a small 
weight slides. On the auxiliary strip is 
placed a length of cardboard divided into 
ten major parts indicating grams. The 
correct sliding weight to be used will 


| have to be found by trial. 


Under the main beam a second beam is 
placed. This supports the pans, which 





Note construction of main or upper beam, the two 
knife-edges, the center support, and the lower beam. 


Easily Constructed Balance 
for the Home Laboratory 


By ERNEST BADE 





Three separate metal strip knife-edge supports give 
the 


balance a remarkable degree of sensitivity. 


are provided with inverted V-rests for 
the knife-edges on the ends of the main 
beam. The pans can be made any con- 
venient size and shape and of any ma- 
terial desired. 

Four strips connect each pan with the 
secondary or lower beam. These should 
be just long enough to allow the V-rests 
on the undersides of the pans to rest on 
the knife-edges on the ends of the main 
beam. 

The three joints on the lower beam are 
loose, thus allowing the pan structures to 
pivot on the beam and the beam in turn 
to pivot on the center uprights. 

When the scale is in a balanced 
position, both the upper and lower 
beams are perfectly horizontal. Both 
beams dip according to the weights 
placed on the two pans; and because 
of the knife-edges and pivots, the 
uprights are always vertical. 

If correctly and accurately con- 
structed, this scale can be used with 
precision up to a sensitivity limit of 
.25 grams and for weights up to 2 Ibs. 

To increase the sensitivity of the 
balance, razor blades can be sub- 
stituted for the metal strip knife- 
edges. In this case, however, the 
weight limit will drop below 1 Ib. 





How to Make a Set of Marine Curves 


No every amateur draftsman is able 
to pay the high price asked for a 
complete set of ship or French curves, but 
if he is handy with tools he can provide 
himself with an excellent set at about 
one twentieth of the price of the com- 
mercial curves. 

All that is necessary is to be able to bor- 
row a set of curves to copy. The process 
of reproducing them requires nothing more 
than the ability to follow lines closely 
with a sharp tool. 

Purchase a sheet of celluloid about % 
in. thick and tack it to a board. Take 
one, of the curves from the set and drill 
holes in the sheet so as to match those 
in each end of the curve. Place the curve 
on the celluloid so that the holes coincide, 


and drive a wooden peg into each hole to 


' fasten the curve in place. 


The actual cutting is done with the 
point of a penknife, with the point of an 
engraving tool that has been ground to 
have a clearance angle of 45 degrees, or 
with a metal parting tool ground until it 
is about @ in. wide at the point. 

Follow the curve closely and go over 
each cut several times. Remove the 
curve, turn the celluloid sheet over on 
the opposite side, and repeat the process. 

The curves can be smoothed by using 
emery paper or sandpaper held over a 
small wooden block. Little sanding, 
however, should be attempted because of 
the danger of altering the curved con- 
tours.—ALFRED GEBER. 
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A FLYING START 


70 SUCCESS 
IN AVIATION/ 









With the 
Greatest Guide Book 
Ever Published 


THE AVIATION MANUAL 


This book will save months of time and hun- 
dreds of dollars by giving you a thorough 
ground training in Aviation. You need it 
whether you’re going to be a pilot, mechanic, 
radio operator, salesman or executive. The 
Aviation Manual, with its 700 pages and 250 
diagrams and illustrations, covers the whole 
field so expertly that it will always be a 
reliable reference book—even long after you’ve 
finished your preliminary work! 


LOOK AT THIS 
LIST OF 24 FULL 


CHAPTERS 
all by leading 


authorities 
All Covered in Fullest Detail 


a maga 7 in Aviation—The Business of 
Flying — License Requirements — Qualifica- 
tions for Flying—Training To Be an Aviator— 
Your Background of Knowledge—Aviation 
Schools and Flying Clubs—How to Get the 
Most Out Of a Flying Course—Your First 
Outfit—Standard Airplanes, Seaplanes, and 
Amphibians—The Construction of Planes— 
Power Plants—The Manufacture of Engines— 
Instruments—Elementary Airplane Design— 
Materials and Their Properties—Wings and 
“Props’—Wind and Weather—How a Pilot 
Inspects His Plane—Learning to Fly—dAd- 
vanced Flying—Laying an Air Course—<Air 
Traffic—The Laws of Aviation, 

The Aviation Manual is edited by Lieut. 
Commander John W. Iseman, U. S. N. R. 
He has over 5,000 flying hours to his credit, 
and is now commanding officer of squadron 
VN3rd of the U. S. Naval Reserve. Many of 
his former student officers are now holding 
important positions in the Aviation industry 
as pilots and executives. 


FREE EXAMINATION 


You don’t have to spend a cent to see for 
yourself what a necessity this book is to your 
start in Aviation. Just mail the coupon, and 
we'll gladly send the Aviation Manual to you 
for a free 5-day trial. Within that period you 
may return it and owe us nothing—or keep it 
and remit $5.00, a remarkably low price for so 
great an investment. Mail that coupon today! 





SEND FOR FREE TRIAL TODAY! 





Popular Science Publishing Co., 
381 Fourth Avenue, New York 


Please send me a copy of the Aviation Manual. Within 5 
days of receipt, I will bry return it without obliga- 
tion or keep it and remit $ 


Re I hit so 6.05 5h cise wa cae c mee ween: 
Ag®.ccee (Must be over 18) 
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Jumping from the Sky 
(Continued from page 25) 


that a parachute jumper never falls faster than 
118 miles an hour no matter how far he drops. 

Although this speed is nearly two miles a 
minute, I have never experienced any difficulty 
in breathing. I keep my mouth clamped shut 
and breathe through my nose. There is another 
reason for keeping my teeth set in a long jump. 
When you pull the ring and the ’chute blossoms, 
you slow down with a snap. Unless your teeth 
are set, the chances are that you will bite a 
piece out of your tongue. 


T DOESN’T make much difference how you 
get off a plane. You may be diving head- 
first to miss the tail, or turning somersaults. 
But your position does matter when you pull 
the ’chute open. In all styles of ’chutes, the 
main pull of the harness is on the shoulders. If 
you are dropping head downward when the 
’chute blossoms, you will be snapped over in 
the fastest flipflop you ever saw. For this 
reason, I usually try to get as near upright as 
possible before jerking the ring. I can change 
my position in the air while falling by holding 
out a hand. The added resistance on that side 
turns me in the opposite direction. Once, in 
falling sidewise, I steered myself with one hand 
so I turned “barrel rolls” on the way down! 

While such stunts should be attempted only 
after long experience in jumping, every air- 
plane pilot should have parachute training. 
Lindbergh saved his life four times by trusting 
to parachutes. The total number of lives saved 
by ’chutes is between 200 and 300. They have 
rightly been called the “‘lifebelts of the air.” 
Instruction in their use is as important to a 
flyer as instruction in launching lifeboats is to 
a seaman. 

A year ago, the Navy parachute squad 
established a record when twelve men leaped 
from one airplane. Last summer, we set out to 
break that mark at Roosevelt Field. So 
sixteen of us got into a big Sikorsky biplane 
and at 2,000 feet I gave the signal. For the 
next fourteen seconds, a steady stream of 
parachute jumpers went out the door like bees 
from a hive. It made me dizzy to watch them. 
The Sikorsky, traveling-at 100 miles an hour, 
planted parachutes in the sky clear actoss the 
field. I was the last man out and my ’chute 
opened so I faced the line. I began counting 
the parachutes and when I saw all were O.K. 
I had a grand ride to earth. We all landed 
safely. 


OST jumpers land safely these days. 
Accidents are decreasing. When a para- 
chute fails to open, one of four things may be to 
blame. I have made a special study of these 
causes and give particular attention to them in 
instructing students in ’chute packing. Through 
incorrect packing, the lines may be tangled. 
The rubber cords may have been hooked up 
backwards so they do not open the pack when 
the ring is pulled. The rip cord may have 
become frayed so it breaks when it is jerked. 
The ’chute may have remained packed so long 
that the pins have become rusted or the cloth 
has lost its springiness. 

Once a month, a parachute should be re- 
packed by an expert. At Roosevelt Field, I 
pack about 100 parachutes a month. Each 
takes from a half to three quarters of an hour 
to complete. 

The first jump, of course, is the worst. It 
takes only a moment to step off an airplane 
wing, but that moment probably is the longest 
of a lifetime. Most students start to get off 
several times before they leap. They step 
around on the wing as though it were hot. 
After this preliminary pawing, they all dive off. 
Three of my students were girls. Women are 
less hesitant than men. Tell them the ’chute 
is all right, and they dive off. 

There are two ways of making a jump. One 
is to climb out on a (Continued on page 120) 
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| secret suffering breaks out 
in open revolt—before the little home 
is irretrievably shattered by a husband's 
strong pipe—can't something be done? 
Certainly. A new pipe will help, or 
even an old pipe cleaned and filled with 
Sir Walter Raleigh’s favorite smoking 
mixture. It really is milder, with no 
sacrifice of richness and fragrance. It 
really is as popular with the smoked-at 
as it is with the smoker. 


TUNE IN on “‘The Raleigh Revue” every 
Friday, 10:00 to 11:00 p.m. (New York Time), 
over the WEAF coast-to-coast network of N. B.C. 


R WA LTER 


ALEIGH 


Bcd | a Pipe Can Be 





IT’S 15¢—and milder 
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IF YOU CAN USE AN 
EXTRA $20°° BILL 


write for 
this 


FREE 
BOOK 


OU can save 
$20.00 in no 
time by using 


SMOOTH-ON NO. 1 


to do your own household repairing—and in 
addition you will have that proud “I-did-it- 
myself” feeling. 

Here is what one enthusiast did with two 
s-cent cans:—A $25 lamp stand loose in 
ase, two big leaks in heating furnace smoke 

, loose hammer handle, and three loose 
E.: in tiled bath room wall were all put into 
good usable condition at an average cost of 
10 cts. for each repair—and $20.00 easily saved 
over what would have been paid to professional 
fixers or for new parts. 

By using Smooth-On to make dozens of the 
simple repairs necessary in every home, you 
can save enough to pay your radio upkeep, 
buy yourself or wife a camera, a bull pup 
or some other pleasure-giving article which you 
would otherwise hesitate to spend themoney for. 


On the Automobile 


Smooth-On No. 1, being unaffected by 
water, oil, gasoline or heat, is also excellent for 
automobile repairs. Try it for stopping radi- 
ator, tank, pipe line and hose connection 
leaks from the outside, keeping exhaust line 
connections tight to prevent the escape of 
obnoxious burnt gases, repairing cracked water 
jackets and crank, gear and differential cases, 
keeping grease cups, lubricator connections, 
nuts and hub caps from loosening and falling 
off, tightening loose hinges, robe rails, etc. 


The FREE Smooth-On 
Repair Book 














will show you how an astonishing number of 
home and automobile repairs are as easy for 
you to make as for somebody else. 


Mail the coupon for a free copy and get 
Smooth On No. 1 in 7-02. or x or 5-lb. can from 
any hardware store or if necessary direct from us 


Smooth-On Mfg. Co. 


Dept. 58, 574 Communipaw Ave. 
JERSEY CITY, N. J. 








SMOOTH-ON MFG. CO., Dept. 58, 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On Repair Book. 


Return this coupon for a 
FREE copy of Booklet 
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Jumping from the Sky 
(Continued from page 119) 


wing, open the ’chute, and let it pull you off. 
This is the easiest, but in some ways the most 
dangerous. If the ’chute accidentally opens 
and becomes tangled in the bracing wires, 
the plane will be pulled into a spin and noth- 
ing can save you. The second method is to 
dive overboard and then pull the ring. A 
jumper should count at least four before 
pulling the rip cord, as the ’chute strings 
up thirty or forty feet and may catch on the 
tail of the plane, tear, and pull the ship up into 
a stall and a spin. A novice should jump 
with his hand on the ring but be careful not 
to pull it too soon. I get off with my hands 
up in the air and in all sorts of positions and I 
have never had any trouble about finding the 
ring while falling. 


NE woman student made my hair stand on 
end last summer. I told her to count five 
before pulling the rip cord. She dropped and 
dropped. I thought she never would open the 
*chute. Finally, it blossomed. I asked her how 
she counted. She said: “Like this, one”—pause 
of about a second—‘‘two”—another long pause, 
etc. Something like a music teacher. 

I gave an even worse scare than that to the 
crowds at Roosevelt Field, last fall. I wore 
three parachutes and jumped from 3,500 feet. 
I pulled open the first ’chute. It was fastened 
so it would tear loose, and I plunged on. The 
crowd thought I was a goner, sure. Then I 
opened the second ’chute. They breathed a 
sigh of relief. I let it tear away and dropped 
another three hundred feet before! I ripped open 
the last ’chute, which was fastened on, and 
drifted down to an easy landing. 

Last Easter, I had a grand time amusing the 
15,000 people who came to the field to see 
Lindbergh come in on his record-breaking 
transcontinental hop. Randy Enslow, Lind- 
bergh’s old barnstorming partner, took me up, 
dressed in a rabbit costume with ears a yard 
long. I drifted right over the grandstands and 
wiggled the ears at the crowds as I sailed past. 

Several times, when I have jumped with 
students, we have come down so close together 
that I could talk to them and give advice about 
landing. It is queer the way your voice sounds 
up in the air. There are no echoes. Your voice 
is flat. Sometimes, when I make jumps at the 
field on week-ends, I can hear the announcer 
telling the crowds about the jump while I am 
still a thousand feet in the air. The sounds 
which seem to penetrate upward clearest are 
the barking of dogs and the whistle of loco- 
motives. 

The latter sound once gave me the scare of 
my life. I was making a radio jump north of 
Roosevelt Field. Around my waist was 
strapped a miniature forty-pound broadcasting 
set. The average parachute weighs eighteen 
pounds. I weigh 160 pounds. So my twenty- 
eight-foot parachute was pretty heavily loaded 
and I dropped faster than I had expected. I 
was broadcasting away, telling everybody 
what a grand time I was having, when I heard 
the piercing whistle of a Long Island train 
rounding a curve a mile away. 


I LOOKED down. In the grip of a powerful 

down-current the ’chute was drifting straight 
for the track. I tried to “slip” out of the de- 
scending draft, but this only increased the 
rate of descent. I loosened the harness straps 
across my legs, prepared to jump at the last 
second. After whet seemed an hour, but prob- 
ably was half a minute, the downcurrent ended 
with a bump. The descent slowed down and 
the ’chute sailed across the tracks two or three 
hundred feet in the air while the train roared 
past beneath me. 

I decide where to get off a plane in order to 
land at a certain spot by noting the wind 
velocity and then figuring out how high and 
how far from the field (Continued on page 121) 
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Magnifies 100 Diameters 
Wollensak 
MICROSCOPE 


Enjoy the fun of examining the many 
interesting specimens of minute size 
found a ee fascinating pas- 
education. Specimens can 
be mounted with ~q % Aad no know- 
ledge of slide making. Standard achro- 
matic optical system, large brilliant 
field of view; 100 diameter magnifica- 
tion with perfect definition; conven- 
ient friction slide adjustment. Equal- 
ly suitable for untrained observers as 
as teachers and scientists. Send 
for cat ve literature—or send 
$8.50 for complete outfit. 


ROAT & LOHMAN 


Distributors of 
Microscopes and Supplies 
Dept. 105, Milton, Pennsylvania 






























AN 
EASIER Way 
toPopularity C 


PLAY your way to favor with a 

sweet- cone, easy-playing Pan- t4 
American. You learn popular 
music quickly. Fun, vy 
increased income! Choose any 
instrument — Pan-Americans are 
the only complete line of na- 
ena. advertised, factory guat- 
anteed, moderately priced instrue 
ments made. Free Trial; write for 
literature; mention instrument. 


PAN-AMERICAN 

Band Instrument and Case Co, 

704 Pan-American Bidg. 
Elkhart, Ind, 





Months 
of Thrilling 
Flights 


91 Since July 1, 1929 Silver Arrows have flown 200,000 
Model No. D-21 miles. In 193 recent tests out of 200, they outflew 
ail other planes, regardless of price. A proved success! Not a construction 
toy but fully built. Ready to fly ina moment. Balsa wood wings; alumin- 
um cabin, propeller; strong elastic motor. Mode! No. 21, Cabin type. wing 
spread, 22 in. $2.50 (West of Miss. $2.75). Other models Racing and Ca- 
bin, at $1 to $3.50. If your daaler cannot supply you send your order to 
us. Kingsbury Mfg. Co., 107-G Myrtle St.. Keene 1 


Join the Silver Arrow Flying Club ont become a 
Master Pilot. 


KINGSBURY 22: TOYS 





FREE! xovetty Send 10c for a 
Movi ; shows < 

mee Peon tO Wheel, ‘Baioon 
Silver Arrow flight. 7 

Also complete toy SS Tire E > on 
catalog. Of 4, Sc. 
















co. Build a CLOCK po: "peor 


FREE BOOK Shows How YOU Can Make Fine 

Clocks Right at Home 
Of C1OCK —for yourself, or to sell at Big Profits 
We furnish instructions, parts. Works 
$1.65 up; others with chimes, all prices. 
Make case or assemble parts. Cash-in 
on demand for Mantel, Banjo. Grand- 
tite father's Clocks. Write for Special Blue 
Print Offer, FREE Catalog. 


AMERICAN CHIME CLOCK COMPANY 
1691-2 Ruffner St. Philadeiphia, Pa. 








Keep Oil Where It 
- + « in The Motor 


Without the Whirlo Breather Pipe Cap for Ford 
A cars only) you are ing oil all over the out- 
ide of the motor, out of the 


collects on all surf! form @ 


cost many a . 
5 seca Ane. rented 
send for bamble—81.25 or C. O, D. by 


CARHART PRODUCTS 
40 Flatbush Ave.Ext.Brooklyn,N.Y. 


3-6-8 Cylinder com- 
pressei air motors, 
also tanks seamless. 
5 foot Lockheed-Vega 
Motor model. New metal fuselaged 24” Boeing 


Fighter, and 28” Lockheed Sirius, rubberdriven. 
10c for Catalogue. 
MINIATURE AIRCRAFT CORP. 

83 Low Terrace New Brighton, N. Y. 
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— 
Jumping from the Sky 
(Continued from page 120) 


I will have to be. The stronger the wind, of 
course, the farther the parachute drifts. I have 
jumped in thirty-five-mile winds. When I 
landed I was dragged a hundred yards before 
I could “spill” the air out of the ’chute by 
pulling back on the cords on oneside. In 
coming to earth in a wind like that, you are 
traveling thirty-five miles an hour horizontally 
and dropping at the rate of about ten miles 
an hour. So you hit with a smack. 

In a dead calm, I can almost bring a ’chute 
down on a quarter and have fifteen cents 
change. By pulling down on the lines on one 
side, I can make the parachute sideslip in that 
direction about ten feet for every hundred 
feet it drops. 

However, the lines must not be pulled down 
too far in making a slip. If this is done, the 
parachute starts to spiral around the low side, 
winding up the lines and closing the mouth of 
the ’chute. If the winding continues, a para- 
chute “spin” results. The ’chute pinwheels 
with the low side at, the center, the speed 
increasing rapidly. 


TT fastest descent from plane to ground 
that I ever made was a 2,500-foot drop ac- 
complished in sixty seconds. That meant an 
average vertical speed of about thirty miles an 
hour. I dropped 1,000 feet before pulling the 
rip cord. Then I slipped hard to within fifty 
feet of the field. When I let go of the lines, the 
‘chute opened fully at once and let me down for 
a gentle landing. 

Exactly opposite was a jump I made this 
spring. I yanked the ring as soon as I got away 
from the plane and drifted down like a dande- 
lion seed. The air seemed perfectly calm. It 
looked as though I would sit down gently 
enough to land on eggs. But at the last 
minute, just as I drifted over the hangars, a 
sudden downcurrent of air caught the ’chute 
and I landed with a whack. 

Another unexpected ending to a jump was 
also due to a sudden gust out of what seem- 
ed to be still air. I had sailed along above a 
line of telephone poles beside a road. For 
perhaps an eighth of a mile I drifted exactly 
above those wires as though I were attached to 
them. About fifty feet above them, I slipped 
the ’chute to one side so I would come down in 
the road. But while I was looking at the road to 
see where I was going to land, the gust swung 
me back and I found myself sliding along the 
wires wearing little grooves in the seat of my 
trousers. I got loose from my harness in a 
split-second and sat there feeling foolish while 
one of the boys from the field got a ladder. 


IGHT descents have given me my weirdest 

experiences in ’chute jumping. I have made 
ten or more. I plunge through inky darkness, 
then jerk the ring and float down with all the 
tiny yellow lights of Long Island spread out 
below me. On the most exciting of these 
drops, I carried fireworks and set them off on 
the way down. As I swung the flares around 
my head, the fire and sparks were carried 
upward by the rush of air. They curved around 
the edge of the ’chute, forming a great question 
mark of fire in the darkness. 

In recent years, improvements have been 
made in parachute design. Different shapes 
are being tried. The refinements are mainly in 
the direction of greater ease in steering and in 
greater speed in opening. 

The other day, I figured up that putting all 
my jumps end on end I have fallen through the 
sky more than 100 miles. Stepping out of solid 
planes into thin air and rocketing downward at 
two miles a minute has become commonplace. 
Yet, my only injury has been a sprained ankle. 
Parachutes may not be as safe as rocking- 
chairs, but they have been good to me. And 
they have given me seven years of thrilling 
adventure. 
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KCA INSTITUTES 


Start you on the road to 


SUCCESS in RADIO 


industry is calling for trained men... That’s 

why thousands of men who answered these ad- 
vertisements are now earning from $2,000 and up a 
year. Manufacturers, broadcasting stations, aviation 
and radio are now eagerly seeking trained RCA In- 
stitutes men... Aviation and radio in the movies also 
provide innumerable opportunities. . . Millions of sets 
need servicing . . . thousands of ships require ex- 
perienced operators. . . Never before was there an 
opportunity like this in Radio. 


Riv O needs you. . . That’s why the entire Radio 


This Is the Only Course Sponsored by 
Radio Corporation of America 


The RCA Institutes’ Home Laboratory Training Course en- 
ables you to learn Radio in your spare time. In only an hour 
cr so a day, you can obtain a thorough, practical education in 
Radio... You study right at RCA, the world’s largest Radio 
organization. You learn Radio by actual experience with the 
remarkable outlay of apparatus given to every student. 
That’s why every graduate of RCA Institutes has the ex- 
perience, the ability and the confidence to hold a worthwhile 
Radio job. 


RCA Institutes offers four different courses... Here is the 
instruction that you need... A complete serviceman’s and 
repairman’s technical course ...an advanced course... 
complete course without code. ..and a complete course in- 
cluding code. Practical instruction with each course. These 
are the courses that thoroughly teach construction, repair- 
ing, service, broadcasting and ship operating. 


Graduates of RCA Institutes Find It Easier 
to Get Good Jobs 


SEND FOR THIS FREE BOOK .. . Read about these prac- 
tical RCA methods of training that have prepared hundreds 
of men for success in Radio. Everything you want to know 
about the opportunities in radio. Forty fascinating pages, 
packed with pictures and descriptions of the brilliant oppor- 
tunities in this gigantic, world-wide profession. Remember 
that you, too, can be successful. The man who trains today 
will hold down the worthwhile Radio job of the future 


See for yourself why graduates of RCA Institutes now 
occupy thousands of well-paid positions. These positions are 
usually available in from 3 to 10 days after graduation for 
men who can qualify. RCA Institutes will back you up to the 
limit. Our catalogue is yours, free... SEND FORIT TODAY! 





Radio Mechanie 
and Inspector 
$1800 to $4000 





i Station 
perator 
$1800 to $4000 oat 
a Year pe 






Broadcast 
Station Mechanie 
$1800 to $3600 





Broadcast 
Operators 
$1800 to $4800 
a Year 


Clip this Coupon Ni @ wy? 





RCA 


A Division of Radio Corporation of America 





RCA Institutes, Inc. 
Dept. PS7, 75 Varick St., New York, N.Y. 


Gentlemen: Please send me your FREE 40-page book 
which illustrates the opportunities in Radio and des- 
cribes your home laboratory-method of instruction. 


INSTITUTES, INC. MMR nascns coudanscaonacaapemetocccaaapueecuedeseeetn 
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‘CESSN>— 


GLIDERS 
Designed by Clyde V. Cessna, 


r od 


THE SAFEST— 






—AND BEST 
MEANS OF LEARNING TO 







“Learn to fly in a glider,” is becoming the 
daily advice given by world renowned fliers 
to those whe would be pilots. Such able 
pilots as Lindbergh and Hawks, who know 
the air game thoroughly, are giving their 
time and bending their efforts toward pro- 
moting this new fascinating, instructive 
sport. They realize well that primarily it 
is one of the most thorough means of in- 
struction that can be placed in an individ- 
ual’s hands; that it is safe; and that it is 
enabling people to learn to fly who could 
not afford to before. Any motored pilot 

. will tell you that motorless flight will teach 
you the basic principles of flight correctly. 

. and it’s a great sport too. Club 
membership of a glider is very inexpensive. 
The cost of operation is practically noth- 
ing. Form a club in. your vicinity now. 
Get in on this new sport. The Cessna 
Glider will teach you correctly the fundo- 
mentals of flight to your great enjoyment. 
Write today for descriptive literature con- 
cerning this glider designed and built by o 
pioneer in, aircraft construction, the de- 
signer and builder of the famous Mono- 
planes Cessna. 


$398.00 


DEALERS WANTED 


Cessna AIRCRAFT Co. 


WICHITA, KANSAS 
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Picking a Gliding Site 


(Continued from page 59) 


Every corner of the west ridge must be utilized 
to advantage. The calm will come to an end. 
Meter by meter it is dragging me down. A 
desperate battle. I want to make a second 
turn at the edge where ordinarily the best 
upwind is encountered. Suddenly I notice 
that the ridge alongside of me drops. Hurrah! 
I am rising. Wind at last. In less than two 
minutes, I rise over the starting point, circle 
about and land 150 meters to the rear in the 
wind of the west ridge. The whole flight has 
lasted thirty minutes.” 

When the wind dies down, the soaring pilot 
must land. He is as dependent upon the breeze 
as is the helmsman of a sailboat. Consequently, 
steady winds are a requisite of a soaring 
site. Inshore breezes, such as prevail along the 
California coast, are particularly valuable. 


T WAS such a sea breeze that kept W. Haw- 

ley Bowlus swinging in steady circles over 
Point Loma, California, for nine hours and 
five minutes recently when he established a new 
American endurance record (P. S. M., Jun. ’30, 
p, 40). A wind that varied between eighteen 
and twenty miles an hour blew steadily through- 
out the journey. When it died down, Bowlus 
spiraled to a gentle landing on the roadway 
from which he had taken off more than a third 
of a day before. 

In looking for soaring territory, seven rules 
should guide the search. 

First. Ridges are better than isolated hills. 
The best ones are curving and fifteen or more 
miles in length with the concave side facing the 
prevailing wind. If possible, a series of ridges 
running parallel to each other should be se- 
lected. Each will cause a rising air current so 
the soaring plane can glide from one to the 
other and sail across country for miles. 

Second. The starting elevation should be 
from several hundred feet to fifteen hundred 
feet high. The slopes must be no steeper than 
forty percent; that is, having no more than a 
four-foot drop in ten feet. Steep bluffs and 
cliffs are dangerous. They should be avoided 
in taking off. The air currents striking a 
vertical cliff eddy about, forming downdrafts 
near its face. Unless the soaring plane is shot 
out into the rising air beyond these downdrafts, 
it will be caught and plunged to the ground. 

Third. The slope of the selected ridge should 
be as free of obstacles as possible. Ideally, it 
should be clear from top to bottom. At least, 
it should have cleared “alleys,” about 200 feet 
wide, running down the sides to provide for 
emergency landings. At the top of the take-off 
ridge an open space of four or five acres is 
needed for launching the wide-winged soaring 
craft. 

Fourth. The elevation selected should over- 
look a wide valley. In the case of several 
parallel ridges, the distance between them 
should be at least three times their height. 
Otherwise, the windward ridge will “kill” 
the breeze. In selecting a soaring hill, 
the foreground should always be given careful 
consideration. If it has many obstructions in 
the direction from which the prevailing wind 
blows, the air will be disturbed. One reason 
seacoasts have proved excellent soaring spots 
is that the air currents, sweeping in from the 
level surface of the water, are not disturbed as 
is the case when they pass over trees, woods, 
and buildings on land. 

Fifth. The average wind velocity in soaring 
country should be between eight and twenty- 
five miles an hour. However, many of the 
famous flights have been made in winds that 
exceeded that limit. Last summer, at Cape 
Cod, Rolph von Chlingensperg, an instructor 
at the school of the American Motorless Avia- 
tion Corporation, flew for two hours and seven 
minutes in a thirty-one-mile wind during 
a rainstorm. When Dinort made his fourteen- 


hour-forty-six-minute’ world’s record, he 
weathered blasts that reached forty and fifty 
miles an hour and rode out a violent storm 
that came sweeping in from the Baltic. 

Sixth. In selecting a spot for soaring, note 
the direction of the prevailing wind. The 
ridges should always face the direction from 
which the wind most frequently blows. 

Seventh. Accessibility is important. There 
should be good roads leading to the selected 
field so machines and equipment can be trans- 
ported easily to the starting ground. 

Locations that combine all seven requisites 
are scarce. One of the strangest soaring spots, 
where remarkable flights have been accom- 
plished, lies on the northern edge of the Sahara 
Desert, near Biskra, Algeria. A long chain of 
hills form a horseshoe-shaped bay that faces 
the desert. Above this bay, the French lieuten- 
ant, Thoret, made his amazing “hot air” 
glider flights a few years ago. 

In the heat of the day, the shimmering air 
rising from the sand forms lifting currents 
sufficiently strong to carry aloft a sailplane. 
In fact, so powerful are some of these columns 
of rising air that Thoret is reported to have 
flown over the half-circle of hills in a motored 
Hanriot monoplane and to have cut off his 
motor and soared the heavy plane for more 
thanan hour. Later, a number of long flights in 
motorless machines were made over the terri- 
tory. While sustained trips may be achieved un- 
der such conditions, the fourteen-hour record 
could not be equaled since with the coming of 
night the desert cools and the heat waves stop. 

Not only above deserts, but over ordinary 
country as well, heated air forms rising cur- 


rents. The “bumps” met in airplane flying are | 


usually caused by these updrafts. The differ- 
ence in the amount of heat given off by various 
types of fields when the sun shines upon them 
is the cause of such currents. A sandy stretch, 
for example, gets hotter than pasture land 
and a field of grain radiates more heat than 
woods. Above the hotter fields columns of 
rising air are formed. In soaring across coun- 
try, the glider pilot is often aided by such 
lifting currents. 


UCCESS as a flyer of soaring ships depends 

largely upon a knowledge of air currents. 
The great soaring pilots of the world have an 
almost uncanny ability to sense the location 
and strength of an updraft. A study of these cur- 
rents can be made by anyone. By watching 
birds and noting how they are affected by winds 
and upgusts and by lighting smudges on hill- 
sides and watching the path of the smoke as it 
is carried over the hill, valuable information 
can be obtained. Such simple observations, 
which can be made without cost, will give a 
foundation of knowledge that will aid later in 
piloting sailplanes through the sky. 

Our present understanding of the effect of 
heat and hills and clouds upon. air-cur- 
rents is relatively slight. We have just begun 
to use the power of these invisible swirls and 
streams in the sky. Not long ago, W. H. Bow- 
lus predicted that some day we will ride 
these air waves from coast to coast in motor- 
less machines. If that dream comes true, it 
will be largely the result of a more perfect 
understanding of air currents and their use. 
And in bringing about that understanding, 
every glider enthusiast can play his part. 


ASSEN JORDANOFF, famous war-bird and fly- 
ing instructor, tells in a forthcoming issue of 
POPULAR SCIENCE MonrtuHuLy his experiences in 
piloting modern gliders and soaring ships. His 
article is packed with interesting anecdotes and 
valuable information. Watch for it. It is the 
sort of an article you will clip out and save, 
Don’t miss it. 
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World’s History in 
One Picture 


(Continued from page 40) 


in the Oriental civilizations of Egypt, Chaldea, 
China, and India, especially in the two latter. 
Compare this with the sudden rise and swift 
fall of Greece and Rome. If an average were 
taken for the entire period shown, the Oriental 
cultures would rate higher than the Greek and 
Roman, which for a short period soared above 
them. It would be, to a visitor from another 
planet, a question as to which in reality had 
given the better value to the race as a whole, 
especially taking into consideration the fact 
that the Chinese, Japanese, and Hindu peoples 
are at present showing vigorous evidence that 
they are by no means degenerate and vanish- 
ing races. 

An interesting sidelight on the propor- 
tionate values of history as it has been 
taught arises from consideration of the im- 
portance in the graph of the Persian Empire. 
Most of us have been accustomed to think of 
this empire as one of the greatest and most 
powerful in history. In a sense this is true; 
but one glance at the graph brings a realization 
of its extremely short life in comparison with 
others. Perhaps our impression has been due 
to the current method of teaching history as a 
series of spectacular highlights further em- 
phasized by certain eminent historians who 
specialized in their details. Had it not been 
for Alexander the Great and the Greek writers 
of history, we might know little more cf the 
Persian Empire of Cyrus than we do of the 
far more enduring civilization of Crete. 

Visualizing graphically the uprush of 
modern European culture—including Amer- 
ica’s, for Americans are of comparatively 
recent European origin in such a survey of 
centuries—we are forced to wonder if it bears 
too much resemblance to the careers of Greece 
and Rome. Will the historian of a. p. 3,000 
draw his graph of our civilization in a similar, 
though loftier curve, while the lines of the 
despised Oriental races meander on calmly as 
they have since the first records of man were 
chiseled in stone? 


Talk, Hear, See 
on This Phone 
(Continued from page 22) 


light flickerings in a powerful neon-filled tube. 

In front of the neon tube is a disk that dupli- 
cates the transmitting scanning disk both in 
number and arrangement of holes and in speed 
of rotation. The flickering light beams passing 
through the holes in the receiving or “scan- 
ning” disk build up a complete image eighteen 
times a second. It is as if a continuous string 
of rapidly moving pencils passed by the vision 
screen and each one drew a single horizontal 
slice of the picture. The detail or sharpness of 
the image depends on the number of holes that 
make up the spiral of the disk and the speed 
at which the disk rotates. In the two-way 
demonstration the disk rotates rapidly enough 
to produce a detail about equivalent to that 
of a rough newspaper picture. The super-sensi- 
tive photo-electric cells make it possible to use 
a relatively weak beam of light for scanning; 
which is, of course, less annoying to the sitter 
than the intense light previously used. 





REMEMBER Randy Enslow, Larry Brent’s 
instructor and Lindbergh’s barnstorming part- 
ner? He will be with you soon again, giving 
fascinating facts and thrilling anecdotes about 
“Flying the Big Boys.” How piloting multi- 
motored planes differs from flying single- 
engined machines, queer and startling facts 
about big planes, and hints on getting ready 
to fly them. An article you can’t afford to miss. 
Order your copy in advance. 
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a Draftsmen Needed In: 


a 








| you are 16 or more make sketch of 
lane and send it to me at once. I 


wil mail you the Draftsman’s Pocket 
The AUTO WO RK t Rule and = My Pay-Raising Plan” — 
the io America. 7 Free. See also the Pay-Raising tools 
$f craftemen needed. I'll train you —fine quality, a imported in- 
ELECTRICITY struments which I send you imme- 
le pomeartid diately when you become my student. 
force of the BO Fa No finer too! than these are made 
fescioating res verk Tl eaus << che for practical drafting work. 
a AVIATION | « Age or Lack of Education 
Sound toe: soenermons 3 ° Drawback 
V'll train you quickly at home You do not need 
MOTOR BUS "WORK You do not ey ors a high ea 
Motor bus building ing and motor bus graduate. My practical, home study 
gone id industries become leading course gives yon just the kind of 
drattamen engaged in this work. 1° —— you need to become success- 
BUILDING WORK _ ne ee ee 
There, wal sleaze be bal I Train You At Home 


My practical working method makes 
every step in learning drafting as 
clear asa moving picture. That’s why 
I train you so fast to be a draftsman. 


— 1 Prove Big Pay 

prove that John Savadge, 
trained by me, makes $300 a ae 
EarlJ. Dupree, trained by me, refused 
$600 a month t because he makes more 
in his own business. A. H. ier, 
trained by me, earns $7,000 to $9,000 
a year. ur Dewalt, trained by 
mes. makes more than $400 a month. 

C. Stroop, trained _ makes 
7s" a month. 2 V. Broughten, 
trained by me, makes $300 a month. 


_ Earn While You Learn 


You can start earning extra money 

“few weeks after beginning my 
a A, I give you special work and 
tell you how to make money. 


Employment Service 
After u I help you to get a 
job pty bn! ty a ate 
this service. Emp pe draftsmen 
come to me for men because t 
know that men I train make g 
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ENGINEER DOBE, 
Lawrence Ave, Div. B-136, Chicago 
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Engineer Dobe a good straight salary your ereanl. Neme.......... ’ AM... 
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1951 Lewrence Ave., Div. 8-136 Chicago icago, Hl. | Pos Office Stale 




















A definite program for getting ahead 
financially will be found on page four 


of this issue. 


Training for men of am- 
bition and limited time 
Concise 


Electrica comprehensive 


course in Theoretical and Practical Electrical 





AccOUNTANT 


Executive Accountants and C. FA A.’s earn $3, 000 to. $10,000 a year. 


Only $,000 Certified Pub! 
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‘or C.P.A. exami ions or 





a4 one Ne train you thoroly at home in spare time 


E including Math- 
Ngineering sie nde: 
anica r n 

Students construct motors, install rg test an 
trical machinery. A thorough course designed to be 
‘completed in one college ye: 

THIRTY-SEVEN YEARS a successful experience 
assures you maximum training in minimum time, 


Send for free catalog 
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wi ence unnecessary me by OTe. F o 


yo coiaine tek American I institute of ‘Accountants. 
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LaSalle | Extension University, Dept. 7 783-H. C 
's Largest Business T ig institution 





107 Chicago Ave., Washington, D. C. 
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| Want a Steady Gov't Job? 


$158 TO $225 A MONTH 


MAIL COUPON BEFORE YOU LOSE IT 
Franklin Institute, Depr. -K272 
! Rochester, N. Y. 
. # Sirs: Rush to me, without charge, (1) Full 
{ ! particulars telling how to become a Railway 
és] # Postal Clerk; (2) send copy of 32-page book 
@ “How to Get U.S. Government Jobs,” with list 
4 of steady Government positions obtainable. 


i 
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Steady Work—No Layoffs—Paid Vacations—Common Education Sufficient WF MNES, 6n0sd cs sdansesscasodessae acm eeeeeh 
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Do you want a 
career in Aviation? 


A GENERATION AGO, when the automobile business was 
just beginning to grow, a group of young men de- 
termined to make it their career. To get the mechanical 
training they needed for success, they studied at night 
with the International Correspondence Schools. You 
know their names. Many of them are leaders in the 
motor world. Walter P. Chrysler, President of the 
Chrysler Motor Corporation; Jesse G. Vincent, Vice- 
resident of the Packatd Motor Car Co.; Hiram 
Walker, Chief Engineer of the Chandler Motor Car 
Co., and John Moore, designer of the famous Ansted 
Motor, are among them. 

The same marvelous opportunity is yours, today, in the 
newer field of Aviation! Months of time and thousands of 
dollars have been put into the preparation of a great new 
I. C. 8. Course in Aviation Engines, specially adapted 
to your needs, 

You don’t have to have experience, or a large amount 
of capital. You don’t have to give up your present job. 
At home, in your spare time, you can quickly gain the 
knowledge of aviation motors that will qualify you as an 
expert mechanic. 

The course is thoroughly modern and complete. It gives 
you a working knowledge of every up-to-date type of 
aviation engine—principles, construction, operation, main- 
tenance and repair. 

Find out today, without cost or obligation, just what 
this course offers and what opportunities it will bring you. 
Mark the coupon and mail it, right now! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’ 
Box 7665-F, Scranton, Penna. 

Without cost or obligation on my part, tell me how I 
ean qualify for the position, or in the subject, before 
which I have marked an X: 

DO AVIATION ENGINES 
3 Complete Automobile Course] Gas Engine Operating 
Automobile Electric Complete Gas 
Equipment Engine Course 

Electrical Engineering Architect 

Electric Lighting Architects’ Blueprints 

Mechanical Engineer (] Contractor and Builder 

Mechanical Draftsman CJ Architectural Draftsman 

Railroad Positions Cj Concrete Builder 

Machine Shop Practice (J Structural Engineer 

Civil Engineer (€) Mining () Chemistry ( Pharmacy 

Surveying and Mapping (J Agriculture 

Plumbing and Heating (J Navigation 
O) Steam Engineering CJ Mathematics 

BUSINESS TRAINING COURSES 
; Business Management A Advertising 


D Radio 


Industrial Management Business Correspondence 
Personnel Management Show Card and 

Sign Lettering 
Stenography and Typing 
English O Civil Service 
Railway Mail Clerk 
Common School Subjects 
High School Subjects 


Traffic Management 
Cj Accounting and 
C.P.A. Coaching 
Cost Accounting 
Bookkeeping 
Secretarial Work 


Spanish (French Illustrating 
Salesmanship Cartooning 
SITTIN ssicdicsiaissetlelbcaeiisichaiiarhdeiiidicisipiialanlies tcledbaiseaanscakicbncsendssuimdenitone 
Street Addregs......... ........... cabbies 
City sanipnieenlennanentaapinicsendiiiiin desea . State 
Ee eee ae ae a ee ee an ee 








BFA RAILWAY 
TRAFFIC INSPECTOR 
MEN ARE WANTED 


in Railway and Bus Traffic Inspection. Steady work— pays up to $250 
per month, plus expenses. Interesting outdoor work—regular hours. 
Travel. or remain near home. Unlimited opportunities for men 19-55. 
Railways and Bus Lines look to us for Traffic Inspectors. We'll train 
you for this uncrowded profession in a few months’ spare time, home 
instruction, and upon completion. assist you to a position paying $120 to 


BOB LUM 88 $250 per month plus expenses, or 





refund your money. Advance rapid- 
ly to $175 and up per month. Our 
free booklet tells what Traffic In- 
spection can do for you. Send for it 
today. Write 


BAB STANDARD BUSINESS 
TRAINING INST. 

Div. 3 
Buffalo 
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Strange Dreams Made to Order 


(Continued from page 28) 


lem we coped with was that of producing a 
typical dream such as the familiar “falling” 
dream. The principal difficulty, of course, was 
discovering the stimulus needed to arouse this 
dream. In thinking over the matter we decided 
that this dream must have a commonplace 
cause, otherwise so many people would not re- 
port having it. It also seemed probable that 
such a dream might be linked up with the ac- 
tual experience of having one’s bodily equilib- 
rium disturbed. An instance of such a prob- 
able stimulus would be a sudden though slight 
drop of a part of the body as the sleeper shifts 
his position. 


UTTING this “‘guess” to experimental test 

was an‘easy matter. The subject was a young 
girl. For fear of interfering with the success of 
the test, we kept her in ignorance of our real 
purpose. All that she was told was that the ex- 
periment had to do with a study of muscular 
relaxation. After she was hypnotized we had 
her lie down on an Army cot in a comfortable 
position with her head resting on a pillow. A 
slight, sudden pressure of the cot alongside 
her ankles was then applied. For a brief mo- 
ment her feet, thus depressed, were lower than 
her head. Her dream response was a gratifying 
confirmation of our “guess.” 

“Did you have a dream?” we inquired. 

“Ves. I dreamed I was sliding down, 
sliding down a chute-the-chute.” 

We tried this type of stimulation on another 
subject, a young man. Out of eleven at- 
tempts we secured eleven dreams of falling. We 
found that the direction in which the dreamer 
finds himself falling can be controlled by the 
experimenter. A slight pressure on both sides 
of the cot at the level of the sleeper’s waist 
produced a dream of being shoved under 
water. A downward pressure of the pillow on 
the left side of the subject’s head made him 
dream he was falling into a cellar, head down, 
and whirling to the /eft. It is well to note that 
the pressure was not at all violent. A slight 
depression of the pillow or mattress is enough 
to give rise to the falling dream. 

A question sometimes put to the psycholo- 
gist is “Why does the same dream recur on 
different nights?” Our investigation suggests 
a helpful answer. In the course of the experi- 
ments we took occasion to use the same stim- 
ulus over and over again on some subjects and 
found that we could arouse the same dream 
this way even though several days separated 
the experimental sessions. On repeated trials 
the man who dreamt the black rat bit his hand 
would report the same dream whenever his 
hand was pinched with calipers. Other stimuli 
applied to other subjects gave similar results. 


, does not mean that different people 
have the same dreams in response to the 
same stimuli. The dream is a matter of each 
individual’s past experience. Five of our sub- 
jects were stimulated by means of a light 
stroking of the skin of the hand with soft cot- 
ton. As we just stated, this stimulus made one 
young man dream of having his hand licked by 
a cow. The same stimulus caused a second 
subject to report: 

“T was in bed in the hospital and my girl 
came to see me. She was sitting by the side of 
my bed holding my hand, caressing it with 
hers.” 

The third subject felt a “big shaggy dog” 
rubbing against his hand while another 
dreamed of playing with an angora cat that 
was rubbing against her arm. 

Differences of the same sort were revealed in 
connection with the use of the tuning-fork as a 
stimulus. The sound made one subject dream 
of the whirring of airplane motors. Another 
dreamed that “‘a hand rolled a dollar down the 
road and the eagle flew off.”” A third dreamed 


he was in a submarine and heard an oscillator 
signal. 

On one occasion we endeavored to see what 
would happen when the hypnotized subject 
was presented with a number of stimuli in 
quick succession. We had him smell some per- 
fume first; then we touched his forehead for a 
moment with the sharp end of a whisk broom; 
followed the latter by throwing open his pa- 
jama coat and immediately replacing it so 
that his chest was exposed for an instant; and 
finally blew on an organ pipe for one second. 
The dream produced by this medley of stimuli 
was somewhat remarkable and can best be 
stated in the subject’s own words: 

“‘T see a dresser, clock on one side, a woman’s 
dresser. Smell perfume and powder. A little 
boy came in and blew a horn and ran out. 
That’s all. A mosquito bit me on the fore- 
head. Believe I was dressing. Clothes are not 
buttoned yet.” 


DREAM of this sort suggests the possi- 
bility of many fantastic dreams being the 
result of the mind’s endeavor to interpret and 
reconcile successive stimuli experienced during 
sleep. Our experiments also indicate the way 
in which several stimuli given at the same 
time, simultaneous stimuli, may result in 
bizarre dreams. For example, the subject who 
always dreamed of the black rat when his 
hand was pinched, usually dreamed of a hos- 
pital when stimulated by the odor of creosote. 
But when these stimuli were presented together 
he dreamed that a bearded doctor, wearing 
glasses, dressed in a black suit, and having long 
finger nails, sewed up a cut in his hand. 

With reference to the duration of the 
dream, we have secured the time in eighty- 
four cases. The average time, we found, is 
about thirty seconds. The young man’s dream 
of the automobile accident produced in re- 
sponse ‘to the stimulus of the word “Help!” 
lasted exactly twenty seconds. The shortest 
dream we have timed so far was one that 
lasted for five seconds, while the longest 
required about ninety seconds. These meas- 
ures, it should be understood, are by no means 
either absolute or final. They will doubtless 
have to be revised as more and more dreams 
are timed. 

One additional question upon which our ex- 
periments shed some light is that of “dream- 
less sleep.” Is it possible for a person to dream 
and forget the dream (or dreams) so com- 
pletely that upon awakening he insists his 
sleep was utterly dreamless? In other words, 
can we be sure we had no dreams just because 
we have no recollection of them? 

In the light of our work the answer to this 
question must be no. We found, for example, 
that the subject who dreamed about the black 
rat could not remember his dream after he 
was roused from his hypnotic sleep. 


T ISalso of interest to note that this subject 
reported never having experienced any 
dreams at all at night in the last four or five 
years. Possibly in many cases we dream far 
more than we realize in the light of our wide- 
awake effort to recall the events of the night. 
Most of our subjects, though, did remember 
their dreams. 

There is much more to be said about this 
problem as well as the others we have outlined. 
Indeed there are numerous problems tied up 
with the subject of dreams that we have had 
to omit in such a short account as thisone. Our 
chief purpose has been to show how the tech- 
nique, presented here, promises to furnish the 
psychologists with a method that may answer 
many timeworn enigmas so that the whole 
problem of the nature and meaning of dreams 
may be taken out of the realm of speculation 
and placed under scientific control. 
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New Ways to Cure 
Radio Fading 
(Continued from page 71) 


.0001-mfd. condenser. An ordinary .00025- 
mfd. grid condenser also can be used. C2 is a 
by-pass condenser which should have a value 
of 1% to 1 microfarad. RI is a two-megohm 
grid leak. R2 should have a value of from 
75,000 to 100,000 ohms. The potentiometer, 
P2, should have a resistance of 50,000 ohms. 
The parts comprising this circuit can be made 
up on a small board and placed in the radio set 
in such a position that the lead marked “to 
plate of last radio-frequency tube” is just as 
short as possible. A long lead at this point will 
cause all kinds of trouble. 

It is assumed that the automatic volume 
control will not be applied to a set unless it is a 
powerful outfit with at least three stages of 
radio-frequency amplification. There is no 
use in attempting to use an automatic volume 
control on a set having low radio-frequency 
amplification. 


attached to the metal framework of the 
radio chassis at the nearest convenient point. 
The lead marked “to F side of radio-frequency 
coils” should be connected to each one of the 


that is normally grounded. Much better re- 
sults will be obtained if each coil terminal is 
grounded by a 1/10 to % microfarad fixed 
condenser placed as nearly as possible in the 
location occupied by the wire which originally 
grounded the end of the coil. 

In order to avoid complication in the circuit 
a separate 45-volt B battery should be used 
applied to the binding posts indicated. Switch 
S is included in the circuit so that the current 
can be shut off from the potentiometer, P2, 
when the set is turned off so that the 45-volt 
B battery will not be run down needlessly. 
The 214-volt lead can, of course, be connected 
into the 2!4-volt circuit in the set. 

The battery operated volume control unit 


cuit. The same parts are used except the tubes, 
tube sockets, and an extra switch, which is 
needed so that both the A current and the B 


| current can be shut off. 


[’ IS necessary in this circuit to use a separate 
A battery and also a separate B battery, 
and if no 6-volt storage battery is available to 
the experimenter aside from the one he is using 
on his set it is possible to use the UX-199 type 
tube with equally good results and apply three 
No. 6 dry cells in series connected to the A 
binding post. PJ is an ordinary rheostat—20 
ohms for 201A tube, 30 ohms for 199 tube. 

In putting either of these two automatic 
volume control circuits into operation it is 
necessary to adjust potentiometer P2 so that 
the tubes will be operating at their normal 
bias when no signal is being received. Before 
applying the automatic volume control, there- 
fore, measure the plate current of one of the 
radio-frequency tubes. Then after applying 
the automatic volume control, set potenti- 
ometer P2 so that the plate current of the same 
tube is equal to the flow without the volume 
control. This adjustment should be made with 
the antenna grounded. 

Note that the automatic volume control is 
operated by the carrier wave of the station 
being received and not the actual modulated 
signal; in other words, the automatic volume 
control goes into operation and regulates 
according to the strength of the carrier wave 
of the station to which the set is tuned. 

The broadcast signal is impressed on the car- 
rier wave at the broadcast station, and as the 
volume control is not affected by the degree 
that the carrier wave is modulated, differences 
in local station volume will be due to variation 
in modulation. 
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Amazingly Easy Way 
To Get ic ° 
Don’t spend your life waiting for $5 raises in a dull, 
hopeless job. Now... and forever... say good- 
bye to 25 and 35 dollars a week. Let me teach you 
how to prepare for positions thatlead to $50, $60,and 
On up to $200 a week in Electricity—NOT by cor- 
respondence, but byan amazing way to teach right 
here in the great COYNE SHOPS that makes you 


a practical expert in 90 days! Getting into elec- 
tricity is far easier than you imagine 


Learn Without Lessons in 90m: 


By Actual Work — in the Great Shops of Coyne 
SPECIAL OFFER Now 


Right now, I’m including at NO EXTRA 
COST my big, new AVIATION electri- 
city, RADIO and AUTOMOBILE elec- 
tricity courses and a special REDUCED 
TUITION OFFER. Send coupon today 
for all the details. 


GET THE FACTS 


Coyne is your one big chance to get into Electricity. 
Every obstacle is removed. Coyne training is tested 
— proven beyond all doubt. You can find out every- 





You don’t need a high school education 
or previous electrical experience here at 
Coyne. I train you in 12 weeks—NOT 
BY CORRESPONDENCE, BOOKS OR 


GREAT SHOPS on real actual electrical machin- 
ery. I train you as you never dreamed you could be 
trained—on the greatest outlay of electrical equip- 
ment ever assembled for training purposes. Real 
Dynamos, Engines, Power Plants, Autos, Switch- 
boards, Transmitting Stations —everything from 
Doorbells to Power Plants—full sized—in full oper- 
ation every day. 


FREE Employment Help 


Many of our students do part-time work and make 
most of their living expenses. If you should need 
this help we will give you every assistance possible, 
Then after 12 happy, interesting weeks my employ- 
ment department will give you employment help 
andassistyou TO A BIG PAY ELECTRICAL JOB. 
This service we will give you free for life anytime 
you want it. Nothing is left undone to make you 
a big success. 





thing ABSOLUTELY FREE. Simply fill in the 
coupon and mail it tome today. Then I'll send you 
my BIG FREE BOOK. No obligation, so act at 
once, MAIL COUPON TODAY. 


PV. SS A A A A SE ME ERE 
H. C. LEWIS, PRESIDENT 
Coyne Electrical School, Dept.BO-73 
500 S. Paulina Street, Chicago, Ill. 
Please send me illustrated FREE Book on Electricity and 
a No obligation. Also special offer on R. R. Fare 
an 


courses. 

COYN Electrical SCHOOL : ELC SRT EE OTT POET TOT TT Fee rr rer oeoeee eee 
H.C. Lewis, Pres. Est.1899 

500 S. Paulina Street, Dept. BO-73 Chicago, ill. j RN ca.i6 ccd cdenieidsesberce sb aeeembescedannkan 
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Many Earn $2,000 
to $12,000 a Year 


Tremendous demand for trained Commercial 
Photographers. Fascinating, easy work—BIG 
PAY! Our home study course teaches you every- 
thing. FREE booklet gives complete details— 
tells how you can quickly qualify as ( ) “Still” 
Photographer, ( ) Motion Picture Cameraman, 
or ( ) Projectionist, or ( ) Photo-FYnisher. 
Send for it Today—NOW! 


New York Institute of Photography 


Dept. 0-3433 
10 West 33rd St., New York City 


Works Like Magic! 
At last! An automatic, simple little 
can opening machine for the home. 
This revolutionary invention in only 
a few short months has banished old 
can openers from over 100,000 kitch- 
ens. And no wonder! Imagine an 
amazing, lifetime device that holds 
the can and cuts out the top leaving 
can rim slick, smooth and clean. Just 
turn a crank, that's all. Approved by 
Housekeeping Inst., Modern 
Priscilla, etc. Write today for special 
introductory advertising offer. 
Central States Mfg. Co., Dept. H-843 
4500 Mary Ave., St. Louis, Mo. 





AGENTS 


Men and Women 
make up to $6 and 
38 in an hour, full 
or spare time. Big, 
worthwhile com- 
missions on every 
sale. Exclusive 
Territories. Send 
quick for FREE 
TEST Offer. 
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30 Years’ Experience 
in private tutoring in English 
is yours for the asking 
Mrs. Hugh Dodson, who has personally helped thousands master " 
Business and Social English, has arranged, from the work of a life- | * a Tuday 
time, a course in Practical English for Home Study. She can help | ; m. 
You. Send 10c for 20 test questions. 
Correspondence Division 
Dodson School of Private Tutoring 
Est.1901 5337 Cabanne Ave., St. Louis, Mo. 
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ENGINEERING DEGREE in 2 YEARS 


By ELIMINATING non-essentials and intensifying courses, 
Tri-State College offers a Bachelor of Science degree in 
engineering in 2 years. Courses in Aeronautical, Civil, 
Electrical, Mechanical, Chemical, and administrative 
engineering. 

Thorough instruction according to individual ability. 
Noentrance examinations. Students who left high school 
can make up work. Living expenses and tuition low. 
Graduates hold responsible positions. 46th year. Enter 
in September, January, March and June. Write for 
Bend for catalog now! catalog now. 570 College Street, Angola, Indiana. 
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WHAT 
the World Thinks 


of this National System of 
Government Approved 





Aviation Schools 





Let the opinions of those who know through actual 
experience be a guide to you in selecting an Avia- 
tion School. You cannot, then, go far wrong. Read 
these letters taken at random from our files: 


“I thought you might be interested in 
knowing after completing a course in air- 
craft welding under your instruction that 
I have built a Heath light plane fuselage 
and did a neat piece of work on it, too. 
Of course, a knowledge of blueprints is 
very helpful to me also, but without Uni- 
versal’s welding course I could have never 
done this job. I made back part of what 
the course cost me.” —E.Ten Eyck 
as 


“Mr. Roscoe Prescott, procured through 
you about two months ago, has proven 
very satisfactory as our Chief Instructor. 
Today, we have had the pleasure of receiv- 
ing Mr. H. D. Philbrick as Chief Welding 
Instructor, who by all appearances will 
grove satisfaceasy. We want to thank you 
or this service.” —Andrew L. Schaidler, 
President, The Aero Corp. of America 
as 


4 “The training received in the business 
4 class combined with my previous sales 
experience fitted me for this position to the 
q Satisfaction of the ____. Aircraft Corpora- 
tion. I apeia want to thank you for your 
personal interest and wish you continued 
success. —V. M. Huff 
ee 
: “This will come as a surprise to you, and 
I hope a pleasant one. You will see by the 
ee letterhead (_...__ Airplanes) that I hove 
succeeded, thanks again to the Universal 
Schoolat St. Louisand its officials. I passed 
my examination for Transport Pilot the 1st and am 
exceedingly happy. My mother bought me a ship, 
and I am doing very well here. The first two months 
have passed and in figuring up my average earnings 
I find that it averages $1500 the first two snonthe 
and expect to do better.” ~ Harold S. Platt 


You will be interested in reading,“ Avi- 
sent ation —What It Means to You” —abook 
f about Universal AviationSchools which 

ree we gladly send ou free. This book de- 

7 scribes in detail the various Flying, Me- 

chanics, Welding, Business and Extension Courses 

offered in Universal Aviation Schools, and gives 

you all information which you will want to have. 
Send for your copy today. 


MAIL this Coupon _ 
UNIVERSAL 


Aviation Schools 
Division American Airways, Inc. 
1046-55 Boatmen’s Bk. Bldg., St. Louis, Mo, 


Please send me, without obligation, a copy of- 
“Aviation —What It Means to You,” and ad- 
vise me what training I-need_ to become ; 


Pilot OMechanicD Welder Office Executive * 
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New Ways of Probing for Gold 


(Continued from page 42) 


gold pan, why not use scientific instruments in 
detecting ore bodies that are hidden beneath 
the surface of the earth? 

In Sweden, magnetic prospecting for iron 
ore had been successful in the beginning of the 
seventeenth century. A century later, bodies of 
iron ore were located in New York and New 
Jersey by the same method. The first elec- 
trical prospecting in this country was tried on 
the celebrated Comstock Lode in Nevada in 
1882, but it was not followed up, as plenty of 
discoveries were being made at the surface by 
simpler methods. 


URING and after the World War, geo- 

physical prospecting, as it is called, made 
rapid strides. This form of prospecting means a 
search for mineral and oil deposits by electrical, 
radioactive, magnetic, gravitational, or seis- 
mic means. The war itself helped the geo- 
physicist work out some of his problems. 
Seismologists, with their shock-recording in- 
struments, originally developed to record 
earthquakes, were enabled to locate hidden 
enemy batteries by the refraction of sound 
waves through the earth. The same principle 
is now applied to the discovery of salt domes 
in the Gulf oil fields and can be used, to a 
limited degree, in the location of hidden ore 
bodies. The principle of locating submerged 
submarines through their magnetic qualities is 
being utilized in the location of highly mag- 
netized bodies of ore. 

Not less than 1,000 men, it is estimated, are 
engaged in modern scientific prospecting in 
North America today. In addition there is a 
secondary army, much larger in numbers, 
consisting of laborers needed in transportation, 
clearing survey trails, and other work con- 
nected with the new prospecting. Many firms 
in this country and elsewhere are engaged in 
the manufacture of equipment. The magnet- 
ometers, torsion balances, and other instru- 
ments used by these experts in the prospecting 
field on this continent are valued at not less 
than $1,250,000. 

Geophysical prospecting can be done rap- 
idly. From five acres to one hundred acres 
a day can be covered, according to the 
character of the country and the type of 
prospecting being done. Seasonal conditions 
do not affect this kind of prospecting, except 
as to the comfort of the operators. Snow on 
the ground does not prevent the use of the 
induction method of electrical prospecting, 
and ice on a lake actually forms a convenient 
means of prospecting the ground below. A 
large body of copper-bearing pyrites was dis- 
covered under an ice-covered lake in Sweden 
by the induction method several years ago. 


, ACH of the methods of scientific prospect- 
ing has its practical application in the 
search for ore bodies, but some have proved 
more widely effective than others. The gravi- 
tometric method, as its name indicates, is based 
on the law of gravitation. The instrument used, 
called the torsion balance, indicates minute 
variations in the gravitational “pull” of the 
earth, due to materials below the surface which 
are heavier or lighter than the rocks normally 
present. This method is of great use in the 
location of oil and salt deposits and also in 
prospecting for coal. It is best applied in flat 
countries where the general geology is known. 
While ore bodies can be located by this method, 
much time is required. 

The seismic method, in which the seismo- 
graph is used for recording sound waves, is, 
like the gravitometric method, chiefly useful 
in locating oil and salt deposits. This method 
is used to determine the vertical distance down 
to a certain formation. 

The magnetic method is based on the well- 
known fact that electrical currents are always 


flowing through the ground. Certain types of 
ore bodies generate their own electrical field, 
Nature thus rendering assistance in the search. 
For instance, the oxidation near the surface of 
a bed of sulphide ore—gold frequently being 
found in sulphides—establishes a current like 
a dry cell. Detecting and measuring to deter- 
mine the source of this current is the oldest 
form of electrical prospecting. Much exper- 
ience is needed by the operator in reading, 
and the fields surveyed by this method must 
have pronounced electrical or magnetic prop- 
erties. 

In the system of electrical prospecting 
now generally used, the prospector goes a step 
beyond Nature. He creates an electrical cur- 
rent which he sends into the earth, and then 
uses delicate instruments to find out what 
happens to the current. A current of elec- 
tricity, like water, takes the easiest path. If 
such a current is forced to flow through a block 
of ground composed of earth or rock which 
incloses a body of highly conductive mineral, 
the bulk of the current will pass through that 
mineralized body, because it will find less re- 
sistance than in the highly resistant rock. Thus 
a check on the path taken by the electric 
current through a plot of ground containing an 
ore body will show the electric current con- 
verging toward that body of ore. 


CREATE this current, two parallel copper 
wires are stretched along the ground as elec- 
trodes, earth contact being made with iron 
staples set close together. These wires may be 
as much as a mile long and laid a mile apart, 
although in most cases they are much shorter 
and are seldom more than 500 feet apart. One 
end of each cable is connected to a source of 
alternating current, and the current is turned 
on. If no part of the ground is more highly 
conductive than the rest, the current flows 
from one wire to the other in uniformly straight 
lines. 

To determine the distribution of current 
in the ground, a telephone receiver in circuit 
with two iron rods, called a “flying circuit”, is 
used. With one rod planted at a certain point, 
the operator probes the ground with the other 
rod until he finds a point where no sound is 
heard in the telephone. Thus he knows that 
he has located points between which no current 
is flowing. The point is then marked by a 
stake, the other rod is moved up, and the 
observer proceeds to locate another pair of 
points. Where a mass of conductivity superior 
to the rest of the ground exists, the current 
flow through the ground will be distorted. 
Lines that follow the current flow will show 
this distortion when transferred to a map. 
In exceptional cases the distortion of the 
current flow lines may locate the ore body 
within a few feet. This is a brief description of 
the Swedish method, which is being widely 
used all over the world. 


UCH surveys have been made above placer 
deposits in California, Colorado, and British 
Columbia, and above the beach deposits of 
placer gold at Nome, Alaska. So successful were 
some of these surveys that in several instances 
certain pay values of sand per cubic yard were 
determined in advance of mining operations. 
The work of the new prospector is, in a sense, 
a diagnosis. He tells of certain conditions 
beneath the surface of the earth which indicate 
the presence of ore. It remains for the diamond 
drill or actual digging to determine if the ore 
is in paying quantities. It isa common saying, 
as applied to mining, that more money is put 
into the ground than is taken out of it. The 
scientific prospector is in a position to save 
the world much useless expeniiture in search- 
ing for ore that does not exist; for, if the 
ground is barren, tests (Continued on page 127) 
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New Ways of Probing 
Old Earth for Gold 


(Continued from page 126) 


show it. Sometimes it happens that negative 
reports are not sufficient to outweigh the 
faith of claim owners in the value of their 
property. 

“A Canadian mining company called us in 
to do some prospecting,” said the head of a 
leading electrical prospecting firm in New York. 
“The company had acquired a vast acreage 
adjoining its operating mine. The officers of 
the company were strongly of the belief that 
this acreage was all heavily mineralized—that 
all they had to do was open it up and have one 
big mine. We made a thorough electrical 
survey of the property. One negative report 
after another was turned in. Our operators 
could not detect the presence of any ore- 
bearing bodies. The officers were not inclined 
to accept our report. Since then they have 
spent many thousands of dollars in digging, 
but they have not struck any ore.” 


eos advance of the new prospecting does 
not mean that prospectors of the old school 
will be crowded out of the field. Men of 
courage and faith will play their part in gold 
discoveries of the future. But they will have 
new and undreamed-of competition in pros- 
pectors who are armed not only with technical 
knowledge but with sensitive instruments 
which minimize the truth of the ancient 
saying: “Beyond the pick all is dark.” 
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out upon the Connecticut country air. When, 
at midnight, the rest stop at Darien, Conn., 
was reached, the ice was broken completely. 

Through all this, our driver, a clear-eyed, 
clean-cut young fellow, sat silently at the 
wheel. Thoroughly businesslike, his eyes on 
the road ahead of him, he took no part what- 
ever in the passengers’ sociability. 

He was typical of the thousands of men to 
whom millions of Americans entrust their lives 
on the highroads today. For bus transporta- 
tion not only has developed a new kind of pas- 
senger; it also has produced a new type of 
driver. The motor coach pilot is the engineer, 
conductor, mechanic, and baggage master of 
his bus. Only on the sleeper coaches on the west 
coast and now between Chicago and Detroit 
and St. Louis and Kansas City is there a second 
man in the “‘crew”—the chef. The driver, then, 
must be an experienced chauffeur, a motor ex- 
pert, and know how to deal with the public as 
well. As a result, he invariably is an alert 
young man of more than average intelligence 
and with pleasing manners. 


XTREMELY jealous of the safety of their 

patrons, the bus companies have organized 

elaborate systems to select, train, and super- 
vise these men. 

Here, for instance, is the method of the 
Greyhound Lines: Men over thirty-five, E. W. 
Bogan, regional manager of the company at 
New York, told me, usually are not encour- 
aged; boys under twenty-one and men over 
forty are not accepted. Preference is given 
high school graduates and there are even a 
number of university men in the ranks. 

Generally, about nine months elapse from 
the time a man applies until he is given a run 
as a full-fledged driver. The applicant under- 
goes two physical examinations, one for gen- 
eral fitness and the other by eye and ear spe- 
cialists. If he passes, he is enrolled in the com- 
pany’s training school. Here, he first receives 
a three-weeks’ course in driving and then a two- 
weeks’ course in (Continued on page 128) 
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business routine—the management of tickets 
and money and the rules for contact with the 
traveling public. 

After that, the new driver is put on the 
“extra board.” For some months he makes 
short runs, substitutes for men who are ill and 
on vacation, and so forth. After finishing this 
trial period satisfactorily, he finally is given a 
full-time job. 

The maximum number of miles the men 
drive varies, according to the nature of the 
division, from 150 to about 200 miles a day. 
Experts constantly analyze and test the work- 
ing conditions, so that a man, if possible, 
never has to drive beyond a point where either 
nerve or eye fatigue sets in. Thus, on long- 
distance trips, the drivers are changed more 
often than the buses. 


ARCUS DOW, formerly Deputy Com- 
missioner of the New York Police De- 
partment and president of the National Safety 
Council, is director of safety for the company. 
He has devised an elaborate system to check 
up on the drivers. Supervisors in light cars 
constantly patrol every mile of the routes. 
They, in turn, are responsible to the superin- 
tendents. The ‘“‘safety men” investigate and 
report every accident, and even a nick on a 
fender is classed as a mishap. 

The magnitude of this job may be realized 
when it is remembered that the Greyhound 
Lines cover 36,000 miles of road, and that last 
year 2,264 Greyhound buses carried 18,000,000 
passengers a total of 100,000,000 miles! But 
the results justify these efforts. Accidents are 
rare. The company’s safety record is held by 
the Pittsburgh division with 12,000,000 pas- 
sengers carried in four years without a single 
fatality. 

Safety is the watchword not only of this but 
of all bus companies. The drivers must stay 
within the speed limits prescribed by the states 
and municipalities through which they travel, 
but they are not allowed to exceed forty miles. 
The average bus speed is twenty-five miles an 
hour. The cardinal rule for drivers with all 
companies is: Stop at railroad crossings. 

The men are under orders to disregard 
schedules in case of sleet storms and other bad 
weather conditions. Likewise, though there is 
no rule upon this point, it is traditional that 
they stop to help other motorists in distress. 


HE bus driver is expected to cope with all 

ordinary cases of motor trouble. If a serious 
breakdown occurs, a relief bus is sent from the 
nearest station. This, however, happens rarely. 
Up-to-the-minute servicing methods have re- 
duced such accidents to a minimum. 

To forestall failures and to secure a life ex- 
pectancy of at least 300,000 miles per bus, the 
big companies have established maintenance 
shops where all units are completely overhauled 
systematically and according to a definite 
schedule. 

The largest of these is the new plant of the 
Mitten Management in Philadelphia. Cover- 
ing a ground area of ten and one half acres and 
with a floor space of 110,000 square feet, it is 
the biggest bus shop in America and probably 
the largest single shop devoted exclusively to 
automotive repairs in the world. 

Here, seventy-five buses of the company’s 
fleet of 570 vehicles can be serviced simulta- 
neously. The plant also has provisions for 
handling a continuous flow of engines, electrical 
units, axles, and the like, sent in from eight 
different operating garages in various stages of 
disrepair. The shop employs a force of 181 
men. 

According to H. B. Hewitt, general super- 
intendent, the following is the expected annual 
capacity of this giant repair shop—600 com- 
pletely overhauled buses; (Continued on page 129) 
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500 complete paint jobs; 600 rebuilt engines; 
3,200 sets of relined brakes; 2,000 power mo- 
tors overhauled; 1,000 power generators over- 
hauled; 500 distributors and coils rebuilt; 400 
batteries partly and wholly rebuilt; 2,000 
universal joints rebuilt; 600 steering gears 
overhauled; 650 sets of bus seats reupholstered; 
650sets of window sash rebuilt; 600 front axles 
rebuilt; 600 rear axles overhauled. 

Not long ago, at the Providence, R. L., 
garage of the New England Transportation 
Company, the bus subsidiary of the New York, 
New Haven, and Hartford Railroad, a bus was 
completely rebuilt by twelve men in seven hours 
and forty minutes, a record for a thorough 
motor coach overhaul and one which, in the 
opinion of experts, will probably stand for 
some time to come. 


Te job was done as a test of servicing ef- 
ficiency before an invited group of railway 
and bus officials. Buses of the New England 
Transportation Company are completely re- 
built after 60,000 miles of service. At 7:55 
o’clock on the morning of the demonstration, 
a twenty-nine-passenger parlor type bus pulled 
into the garage after its regular run from Bos- 
ton. Its odometer showed a total of 67,800 
miles since the last overhaul. At 4:30 that af- 
ternoon, the coach was off again on its regular 
trip to Boston with a dozen passengers. In 
the meantime, every single unit of its chassis 
had been renewed to insure uninterrupted 
service for another 60,000 miles. The body, too, 
was overhauled thoroughly. Not a single de- 
tail was overlooked; even the window drapes 
had been cleaned, repaired, and rehung. 

With servicing such as this, the average life 
of a bus, costing from $13,000 to $15,000, is 
300,000 miles, or a period of from three to four 
years. Nowadays, balloon tires are used almost 
exclusively. They deliver from 20,000 to 25,000 
miles of service over a period of about three 
months. As for gasoline consumption, that is 
enormous—the motors require more than a 
gallon for every five miles they run. With a 
total mileage of 100,000,000, the Greyhound 
system alone last year consumed 19,000,000 
gallons of gas! 

Most motor buses, especially those in long- 
distance service, are powered by six-cylinder 
gas engines, developing from 100 to 175 horse- 
power, depending upon the capacity of the 
coach, which ranges from twenty-five to 
thirty-three passengers. 

SEVENTY-ONE years ago, the first stage- 
coach to California drove westward out of 
the frontier town of St. Louis. Today, more 
than a thousand de luxe motor buses run from 
the Atlantic to the Pacific, each a swift and 
shining piece of evidence of America’s rapid 
progress in the field of transportation. 


Device to End Career 
of Hit-and-Run Driver 


HIT-AND-RUN drivers, those phantoms of the 
traffic drama who so often make mysterious 
get-aways, have a rapidly diminishing chance 
of escape in the future, to judge from the num- 
ber of mechanisms that are at present being 
invented to aid in their capture. 

The latest contrivance is by a New Jersey 
lawyer, who has devised a “ bumper” apparatus 
that flings the culprit’s license number far and 
wide whenever his car is in a collision. A 
tube about an inch in diameter, attached to 
the front bumper of the car, shoots a shotgun- 
like spray of twenty-five paper disks into the 
air whenever the bumper is heavily jarred. A 
trigger discharges the tube. The disks betray 
the owner of the car, since his license number is 
printed on them. 
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in fighting interference proceedings in the Pat- 
ent Office, and in each case the other man was 
not only second in the Patent Office, but has 
never alleged that he invented the device 
before the time that I filed my application. 
His alleged date of conception in these various 
cases was in all of them subsequent to my 
date of filing, and yet I have been forced to 
spend enormous sums of money in these inter- 
ference proceedings.” 

Another inventor was forced to spend 
$60,000 in six years in a single interference 
case. The average man who applies for a 
patent is practically helpless if he is faced by a 
rich organization that can carry on appeals for 
years in such a suit. Usually, the poor inven- 
tor, who cannot withstand the financial strain 
of interference proceedings, compromises and 
settles the case. The papers are reworded to 
the advantage of his opponent. 


ie describing the needlessly complex pro- 

cedure of these suits, the Court of Appeals 
of the District of Columbia went on record with 
this statement: 

“From the simple and summary mode first 
adopted for determining the question of pri- 
ority of invention, that proceeding, by system 
of Patent Office rules, has grown to be a veri- 
table Old Man of the Sea, and the unfortunate 
inventor who becomes involved therein is a 
second Sindbad the Sailor. It is known to all 
who are familiar with the practice in inter- 
ference proceedings that by motions, petitions, 
and appeals of every conceivable character 
that the ingenuity of the skilled attorney can 
devise, interferences can be and are prolonged 
for years, to the injury of the public, and often 
to the financial ruin of the parties.” 

Such drawn-out and unnecessary litigation 
should be made impossible if inventors are 
to be properly protected. Thomas A. Edison 
has taken this stand: “The first inventor who 
shall file a clear and accurate description of his 
invention, which the Patent Office shall find 
to be new, useful, commercially practical, and 
unknown before the date of filing, should have 
the patent.” If such a procedure were adopted, 
it would mean that interference cases would 
never occur and inventors would be saved vast 
sums and needless delays. Provisions regulat- 
ing fraud would insure the issuance of the pat- 
ent to the actual inventor and not to someone 
who had stolen the idea. 

The injustice of such delays is increased by 
still another defect in our present patent laws. 
All the time that an applicant is waiting for his 
petition to be considered, and all thej time he 
is waiting for the settlement of interference 
suits, others can make and sell his invention 
and he is helpless. He cannot sue for infringe- 
ment until his patent is issued. Inventors 
should be protected by law so they could col- 
lect back royalties when it is proved that 
someone used their ideas after notice was 
served that a patent had been applied for. 

With more than a million and a half patents 
piled up in the search rooms of the Patent 
Office in Washington, and with more pouring 
in every day, the chance of getting an invalid 
patent, because some previous one has been 
overlooked, increases all the time. Yet, even 
after you get a valid patent, you may find it is 
practically worthless. 

Suppose a man by the name of Arthur John- 
son makes the first dishwashing machine and 
obtains a patent upon his broad, basic idea. 
Several years later, another man, George 
Smith, who has never even heard of Johnson’s 
dishwashing machine, sets to work and invents 
a dishwashing machine of his own which, 
unlike Johnson’s machine, utilizes live steam 
to clean the dishes. He clearly has made an 
improvement, and if all his claims mention the 
live steam feature, his patent will be issued 


without any mention of the Johnson dish- 
washing machine. 

So Smith starts putting his live steam dish- 
washing machine on the market. He prospers 
until one day Johnson’s lawyer puts in an 
appearance with an injunction prohibiting 
him from making any more dishwashing 
machines. 

“But, look here,” Smith says, pulling out his 
patent papers, “my patent grants me the 
exclusive right to make, use and vend my 
invention throughout the United States.” 

“Maybe it does,” replies the lawyer, “But 
Johnson’s patent grants him the same right 
with respect to kis invention. And, as his 
grant is earlier and broader than yours, your 
patent is subject to his prior rights.” 

The only thing that Smith can do is to offer 
to license Johnson to make the improved 
machines. In return, he can get a cross-license, 
entitling him to make his own invention. For 
Johnson, by virtue of having a patent on the 
basic idea of dishwashing machines, can pre- 
vent anyone else from making any sort of a 
machine for dishwashing. Smith, by obtaining 
his patent, can prevent anyone else, including 
Johnson, from making the live steam dish- 
washers. However, this does not allow him to 
make them himself! 

Although they do not say so, all patents are 
granted ‘“‘subject to the prior rights of others.” 
A large proportion of all inventions patented 
cannot be manufactured without a license from 
the holder of some other previous patent. The 
validity of a patent signifies little as to its 
value. The misleading statement which 
appears on all patents should be amended to 
read “‘the exclusive right to make, use, and 
vend—subject to prior patents.” Moreover, 
all previous patents which will interfere with 
the free manufacture of {the invention should 
be cited by the examiner. 

Every patent attorney tries to draw up an 
application as broad as possible. However, for 
several reasons, there is danger in making the 
claims too broad. The chances of interference 
are greater. Also, if the claims are not suffi- 
ciently definite, the result may be a patent 
which will not be clear enough to win in inter- 
ference suits. 

On the other hand, it is easy to make the 
claims so narrow they do not afford adequate 
protection. When, some years ago, the inventor 
of a new kind of excavating dipper applied for 
a patent, he made one of his claims cover “a 
two-part dipper, one part being rigidly held, 
and the other part being hinged thereto.” The 
examiner rightly held that the claim was 
incomplete, not stating what held the rigid 
part. So the inventor changed the claim by 
adding ‘‘a dipper handle.” In this way, the 
patent was issued. As a result, his patent does 
not protect him against a similar dipper sup- 
ported on a trolley. If he had said, instead, 
“‘a supporting member,” thus less completely 
limiting the invention, he would have been 
fully protected. 


ECAUSE of the maze of laws and rulings, of 

technicalities and delays that an inventor 

has to encounter, many are asking themselves 

not: “How can I get a patent?” but: “Is it 
worth while to get a patent?” 

Practically every year for the past two dec- 
ades, there have been one or two bills before 
Congress designed to remedy the present in- 
adequate and discouraging system. The need 
for change is universally recognized. Yet, vir- 
tually no relief has been given the American 
inventor. 

If such relief arrives, it must come through 
agitation by the readers of PopuLAR SCIENCE 
MontTHLy and others interested in seeing just 
rewards received by every inventor whose 
products benefit the world. Everyone can help. 
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“Plant Pill’? Gives 
Giant Yield 


(Continued from page 26) 


| tions, it was found this spring that three heads 


of lettuce could be grown in the space given 
to two in most gardens, with an increase 
of 75 to 125 percent in size of heads, while 


| hardiness of plants was increased to the point 





where loss by death of young lettuce was only 
four percent, as compared with an average of 
sixteen percent. Lettuce and other vegetables 
were grown in soil other than sand by ridging, 
application of the artificial alkali or hardpan 
to the trenches between the ridges, and then 
the slow flowing of the plant pill solution down 
shallow trenches in the ridges. The lettuce, 
carrot, beet, turnip, and other seeds were first 
soaked in the plant-pill liquid and then planted 
in these shallow trenches on top of the ridges. 


ROBABLY the most important commercial 

gain shown, however, was in the production 
of sugar cane and beets. In the latter, crops of 
175 tons to the acre—at least fifty tons more 
than hitherto produced—were made, with a 
slight increase in saccharine content and with 
a softer, less fibrous root, easier to reduce to 
sugar and materially larger than the average 
sugar beet now grown. Sugar cane, though not 
given as extensive trials as other vegetables due 
to lack of exactly’suitable surroundings, showed 


two to three times the rate of growth made | 


under normally favorable conditions, a slightly 
greater saccharine content, and larger, thicker, 
and heavier stalks, tending to the production 
of more sugar to each plant. The important 
point in the sugar cane experiments seems to 
be the greater rapidity of growth, so that more 
crops of the plant can be grown to greater size 
in a given period. 

Interesting experiments were made with 








wheat in which larger grains, more grains to | 
the head, and larger heads were ripened in a | 


shorter time. It was found that the flour from 
this wheat produced a better bread, containing 
more phosphorus, than any on the market. 
One of the largest milling companies on the 
Pacific coast is now at work with Dr. Gericke 
in experiments on thousands of acres of wheat 
fields in the Northwest, looking to the produc- 
tion of a flour of greater food value from wheat 
of materially increased yield and shorter grow- 
ing period. 


ANY thousands of dollars have been ex- 

pended in the Jast ten years by the lumber 
companies of the Pacific Northwest in refores- 
tation of large tracts with redwood, pine, and 
fir trees. With the use of the plant pill solu- 
tion, two to three seedlings of either of these 
valuable trees may be grown in the nursery- 


space now accorded to one. Furthermore, the | 


young trees so grown are as large at the end of 





one year as they are without the plant pill | 


treatment at the end of two, and sometimes 
three, years. Time enough has not elapsed to 


learn whether the increased rate of growth | 
persists after the seedlings are transplanted | 


to their permanent homes on the mountain 
sides, but the taking off of one or two years in 
the nursery is a very valuable gain in the time 
of production of a new crop of lumber. 

One man has placed commercial flower grow- 
ing on a business basis with the plant pill in 
Oakland, California, but the pills are not yet 
on sale and probably will not be for another 
year. 

With the true conservatism of the scien- 





tist, Dr. Gericke is holding the several formulas | 
secret until such time as all have been com- | 
pleted, and the individual method of applica- | 


tion to each kind of tree, cereal, vegetable, and 


flower perfected. When these objectives have 


been obtained, neither Dr. Gericke nor the 
University of California will permit exploita- 


tion of the discovery to the point at which it | 


cannot be applied at minimum cost to every 
commercial agricultural product. 
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Crooks Cured by Surgeons Knife 


(Continued from page 21) 


of depression. This condition is known as 
‘adenoma.’ 

“Tn the third group were gathered those with 
‘colloid goiter;’ that is, an abnormal growth 
of the thyroid gland, caused by a deposit of 
supposedly inert material in the gland tissue. 
As a rule, this condition does not present ob- 
vious external symptoms, but it does produce 
a tendency to obesity. 

“When we referred to the records of the 
crimes committed by these men, we found that 
in approximately seventy percent of the cases 
those in classifications one and two had com- 
mitted crimes of violence; that is, murder, 
assault with intent to kill, manslaughter, or 
manslaughter from reckless driving. 


“‘L.VEN more important than this, we 
learned that many of these men had 
records of similar, though lesser, crimes running 
back to boyhood years. One man showed ten- 
dencies to this sort of crime at the age of eight. 
Had he been given the proper medical and 
surgical care when a child, his life could have 
been turned to usefulness, and society would 
have been saved the labor and expense of pro- 
tecting itself from his criminal tendency. 

Records of these three groups of prisoners 
in general showed that each suffers from an 
abnormal stimulation of some sort. It appears 
to be certain that this instability of their 
mental processes is due solely to maloperation 
of the thyroid gland. 

“Five of these men, intractable and guilty 
of frequent attacks on other prisoners, were 
given treatment by operation. That is, the 
hyper-plastic or overdeveloped tissue and the 
adenomas (gland enlargement) were removed. 
All have shown marked improvement in be- 
havior, their mental stability has increased, 
their tendency to impulsive action has been 
reduced, and it is strongly probable that they 
will leave the prison with minds more in 
accord with the processes of civilization, and 
more amenable to its limitations, than they 
ever have been. 

“Another group of prisoners—not thyroid 
abnormals—was made up of men having a 
disorder of the pituitary gland, commonly 
diagnosed as being due to undersecretion of 
the anterior or forward lobe of this gland. It 
was learned from the records that more than 
eighty percent of these cases were ‘sent up’ 
for crimes of irresponsibility, such as forgery, 
enn, bad-check passing, and petty 
theft. 


“ TT IS interesting to note that not one in this 
‘pituitary group’ had committed any 
crime of violence. 

“In daily life, these are the fat, good- 
natured men; irresponsible, usually living far 
beyond their means, always in need of money, 
and so abnormal in endocrinal condition that 
they follow the paths of least resistance. Yet 
they are extremely difficult to arouse to a fight- 
ing mood, and in their efforts to fulfill their de- 
sires, stop far short of violence of any kind. 

“We found that, generally speaking, it was 
possible to modify in a marked degree the 
personalities of these men, giving them greater 
seriousness, making them more responsible, 
and fixing in their minds a stronger sense of 
their proper attitude toward their fellow men. 

“We did this by administering what we 
found to be the proper combination of pitui- 
tary and other glandular extracts, which seem 
to act as catalyzers, or reagents in the distribu- 
tion of the introduced pituitary substance.” 

Doctor Reynolds and Doctor Stanley also 
worked with a third group of prisoners, known 
as the “dys-gonads” (those having badly de- 
veloped sex glands), involving two divisions, 
the homosexuals and the undersexed. Most of 
these are furtive, secretive, unaggressive, harm- 


less men, but here and there arises one who 
suddenly becomes vicious, without apparent 
reason. The majority of them are in prison 
for crimes of perversion, yet there are thou- 
sands of persons of similar type in society, 
hiding their perversions to such an extent that 
they never have fallen foul of the law. 

Treatment of this type by glandular extract 
produced demonstrable, highly beneficial re- 
sults, and there is little doubt in the mind of 
Doctor Reynolds that the pervert and degener- 
ate types may be returned a long way toward 
normalcy by this artificial restoration of the 
balance of the sex glands. 

Thus, the three departments of crime—acts 
of violence, attacks on property, and perver- 
sion—have been given tests of five years and 
proved to have their source in unbalanced 
mentality, produced by abnormalities in the 
glands of internal secretion. Yet both Doctor 
Reynolds and Doctor Stanley, pioneers and 
leaders in this study of glandular criminology, 
insist that the results obtained be regarded 
only as “experimental.” 


"OF, THE prisoners examined, numbering 
hundreds, eighty-five percent had a 
definite history of disorder of the endocrine 
glands in one or_ both parents,” continued 
Doctor Reynolds. “Similar abnormal condi- 
tions of these glands were found in grand- 
parents, uncles, aunts, sisters, and brothers of 
these men. 

“This points clearly to a powerful hereditary 
factor at work in disorders of the glands of 
internal secretion. 

“It points also to the more illuminating 
truth that if the grandparents, or even the 
parents, of these men had been given proper 
medical and surgical treatment for their own 
glandular abnormalities, their children and 
their grandchildren would not have offended 
society, and would not now be in prison, bur- 
dens on that civilization whose rules they have 
broken because of the upsetting of their endoc- 
rinal gland balance. 

“Beyond this somewhat scientific deduction, 
we are met squarely with the tremendous 
economic and sociological fact that if we re- 
move the endocrine abnormalities from the 
children of today, we shall reduce greatly the 
crimes against the society of tomorrow. If we 
restore the balance of the thyroid gland in the 
throat of little Johnny Jones, thereby calming 
permanently his childish outbursts of temper, 
we are in a fair way to prevent a murder. If 
we train wee Billy Smith’s pituitary glands so 
that he refrains from stealing his neighbor’s 
apples, we have curbed the malsecretion of the 
gland which has put other and older men into 
prison for embezzlement and forgery. 

- TE ARE becoming more and more certain 
that behind every ‘backward’ and 
‘wayward’ child there is a physical reason. 
Something is wrong with the internal mecha- 
nism, the glandular chemistry, of that child’s 
body. If, through a study of the child’s endoc- 
rinal history, and a complete examination of 
its present condition, we can restore the bal- 
ance of the gland influence on the child’s men- 
tality, then we can remove what we call, for 
want of a better term, the ‘tendency to crime.’” 

So much for the prevention of crime, for the 
averting, in youth, of a predisposition toward 
wrongdoing in later years. We have seen what 
Doctor Reynolds and Doctor Stanley have 
accomplished with the adult criminal in San 
Quentin prison. The logical path along which 
this work must go is the one of restoring to 
these men such mental balance that they will 
realize their responsibilities to themselves, to 
society, and to civilization. Doctor Reynolds 
believes that this can be done in many in- 
stances, but his demand (Continued om page 133) 
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Crooks Cured by 
Surgeon’s Knife 
(Continued from page 132) 


is for time to observe the result of experimen- 
tal surgical and medical work done on these 
prisoners. 

Let Doctor Reynolds speak again: 

“We have with us another and larger group 
which has been only touched in this study of 
glandular balance and control. These are the 
persons who, we say casually, ‘have criminal 
faces’; scientifically, they are classified as hav- 
ing the stigmata of degeneration. Their facial 
abnormalities—from the sight of which the 
layman judges them to be at least potential 
criminals—-are due to disturbances in growth 
and development. Endocrinologists, special- 
ists in the study and treatment of endocrine 
glands, have come to look upon them as gland- 
ular subjects, inasmuch as virtually always 
their ancestry reveals a long and involved 
history of disarrangement of the glands of 
internal secretion. 


N THE ancestry of such persons also appear 
insanity, epilepsy, feeble-mindedness, cat- 
aracts early in life, harelip, strabismus (com- 
monly known as ‘cross-eye’), and other defec- 
tions from the normal, scientifically classified 
as ‘stigmata.’ Their histories often begin 
with a parent who, for example, had a pituitary 
abnormality, from which only other pituitary 
disarrangements will appear in the children for 
several generations. Then, quite suddenly, in 
one of these generations, the offspring will 
begin to show other defects in development, ab- 
normalities of mind as well as of body. 

“Often these ‘degenerations’ are not ac- 
companied by any of the recognizable symp- 
toms of gland disorders, and it is only from 
their histories that the true causes of their con- 
ditions, their physical, mental, and moral 
aberrations, may be obtained. For this reason 
medical science has been slow to accept the 
close relationship which undoubtedly exists 
between the ‘man with the criminal face’ and 
glandular disarrangements. 

“Tf the earlier stages of gland disorder are 
diagnosed and treated, much can be accom- 
plished, but when the hereditary process has 
reached the point— several generations later— 
of pronounced stigmata of degeneration, seg- 
regation of these individuals seems to be the 
only method of eliminating their spread. Low 
fecundity and early death combine to wipe out 
this type, if so isolated that new blood cannot be 
brought in by marriage. 


F ALL the types in our penal and correc- 

tive institutions, these seem to be the 
ones whose segregation and confinement is 
necessary until they die out, in spite of all that 
has been or can be done for them in the way of 
effort to restore their mental and physical 
stability by gland treatment. 

“In the near future, large groups of prisoners 
at San Quentin and other penal institutions 
are to be classified as to the type of crime com- 
mitted, and then studied as to the glandular 
disturbance which preponderates in each group. 
On the determination of the extent to which 
criminal tendencies can be reduced by restora- 
tion of the endocrine gland balance rests the 
greatest hope of modern society for the pre- 
vention of crime in future generations, and 
the reformation—or, better, the ‘remaking ’— 
of the criminal in this generation.” 





Engines Borrow Steam 


RUNNING locomotives with no fires beneath 
their boilers is a new stunt that pays hand- 
somely, engineers recently told the American 
Railroad Engineering Association. When a 
locomotive is needed, it runs from the engine 
house to an outside track under borrowed 
steam. A high-pressure steam pipe fills the 
boiler with sufficient steam for the short run. 
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Now Invented- 


A Shaving 
Machine 


that gives razor blades FREE 


ST. LOUIS man is now distributing on 30 days’ 

trial an uncanny little hand machine that ac- 

tually means no more razor blades to buy— 
and keener, cooler shaves than ever before possible. 
It has already caused a nation-wide revolution in 
shaving habits—millions now use it. Users report 
up to 365 shaves from one blade when processed this 
startling new way. Entirely unlike ordinary blade 
stroppers—introduces new principle that makes per- 
fect keen edge an automatic certainty. Fits any 
blade including new Gil- 
lette. Absolutely as- 
tounding demonstration. 


FREE RAZOR! 


In addition to sending 
this invention on trial, 
the inventors will send 
free an equally astonish- 
ing new-type razor, ad- 
justable to five different 
shaving positions. Rush 
coupon below for details 
while this free razor offer 
is still on. J. W. Diep- 
house, Mgr., Dept. H- 
244, 4330 Couzens Ave., 
St. Louis, Mo. 





MEN WANTED— 
Earn up to $30 in a 
day, making this start- 
ling demonstration to 
men. Sells on sight. 


Big profits. Tillotson 
made $114 in one day. 
Hundreds of others 
cleaning up big money. 
No experience needed 
—work full time or 
spare hours. Check 
bottom line in coupon 
below. 











. 


peor oe gene 


J. W. Diephouse, Mgr., 
Dept. H-244, 4330 Couzens Ave., 
St. Louis, Mo. : 


Without obligation, send full details of the trial 
offer on your razor blade machine. Also include 
free razor offer. | 


( ) Check here if you want to make 
money in full or spare time. 
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This is 
FIGHTING 
Talk 







Ir you're a quit- 
ter you won’t reac 
far in this advertise- : 
ment. If you’re not— 
if you have the cour- 
age to face facts—you 
want Pes a“ who is hae 
msible for your 
a ahead faster. It s % YOU. The man who won’t 
licked can’t be licked. If you’re a drifter you'll 
always wish for success but never hy Lars about 
~~ e earth is cluttered with tha’ 


wre a fighter you will do pre Ml about it. 
vob get the Socal training that fits a for ad- 
vancement, and you'll go on to a and 
better pay. 

In spare time, rizht at home, you can get the training 
you need through the home-study courses rt fee Interna- 
tional Correspondence Schools. Thousands of other men 
have lifted themselves out of the rut and into well- ane 
responsible positions by I. C. S. study. Are they better 
men than you? 

The time for action is this minute. Find out about 
this practical educational method that lets you Jearn 
while you earn. Check the subjects that interest you 
in the coupon below and mail it today. It doesn’t obli- 
gate you in any way to ask for full particulars, but 
that one simple act may be the means of making your 
entire life happier and more successful. Do é¢ now! 





—_—_—— esses eae a esses eo” 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University” 

Box 7666-F, Scranton, Penna. 

Without cost or obligation, please send me &@ copy of 
your booklet, “Who Wins and Why,’ and full particulars 
about the subject before which I have marked X 

TECHNICAL AND INDUSTRIAL COURSES 

Architect Bridge Engineer 

Architectural Draf‘sman Automobile Work 

Building Estimating Plumbing (Steam Fitting 

Wood Millworking Heating [) Ventilation 

Cor-crete Builder Sanitary Engineer 

Contractor and Builder Sheet Metal Worker 

Structural Draftsman Steam Engineer 

Structural Engineer Marine Engineer 


Electrical Engineer Refrigeration 
Electric Wiring ity Locomotives 
Electric Lighting r Brakes 


Welding, Electric and Gas Cjtrain Operation 
Telegraph Engineer R. R. Section Foreman 
Telephone Work R. R. Bridge and Building 
Mechanical Engineer Foreman 
Mechanical Draftsman Highway Engineer 
Patternmaker [) Machinist Chemistry () Pharmacy 
Reading Shop Blueprints ()Coal Mining Engineer 
CJ Civil Engineer JNavigation (Agriculture 
(J Highway Engineer () Textile Overseer or Supt. 
Surveying and Mapping L)Cotton Manufacturing 
Gas Engines [)Touolmaker ([) Woolen Manufacturing 
Diesel Engines L) Fruit Growing ([)Radio 
Aviation Engines LJ Poultry Farming 
BUSINESS TRAINING COURSES 


Business Management Business Correspondence 
Industrial Management Lettering Show Cards 
Personnel Management Stenography and Typing 
Traffic Management Complete Commercial 


Accountancy English OSigns 
Cost Accountant Civil Service 
v. P. Accountant Railway Mail Clerk 
Bookkeeping Mail Carrier 


Secretarial Work 
Spanish OF rench 
Salesmanship 
Advertising 


Name. 
Street Address........... pabuoatacseseneoesenee 


Occupation 
If you reside in Canada, send this coupon to the 
International Correspondence Schools Canadian, Limited, 
___ Montreal, Canada 


Play aay ned Hawaiian — 


Only 4 Motions used in playing this fascinating 
instrument. Our native Hawaiian Instructors 
teach you to master them quickly. Pictures 
show how. Everything explained clearly. 
Playin Half Hour Easy Lessons 
After you get the Even if you don't 
four 2287 motions now one note from 
you play harmonious another, the 52 


Grade School Subjects 
High School Subjects 
Illustrating () Cartooning 
Lumber Dealer 

























clear pictures make 
it easyto learnquick- 
nowledge needed, ly, Pay as you play. 


GIVEN when you enroll 
—a sweet toned LY 
HAWAIIAN GUITAR, Carrying Case 
WRITE AT ONCE for attrac- and Playin 


tive offer ong > w/ terms. 
postcard will do. ACT! 


u practice. No 
vious musical 






4 
Value $18 to $20 
No extras-everything included 








and other courses. The same instruction on Tenor 
TENOR / Bang. Violin, Tipl Tile, Te enor Guitar, Ukulele, Banvo Ukulele. 
O"Well-known tors. Write for full inform 


gener 5 ABhagg nar meer A CONSERVATORY ¢ MUSIC, inc. 

Floor, oe 246 New York, N.Y. 

Asereent o a eemeannes School Under the Laws A ed State of 
York— Member National Home Study Cou 
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Why Your Fireworks Flash 
and Go Boom 


(Continued from page 39) 


the open, they fizz and burn like very fast and 
brilliant colored fire. When the slow-burning 
powder of the Roman candle ignites them, they 
take fire all over at once. The flame ignites a 
charge of quick-firing powder behind the star. 
“Plop! 2 Out goes the ball of colored fire. 

Thus I watched the workman drop alternate 
charges of fast powder, balls, and slow powder 
into two rows of Roman candles clamped in a 
stand. After dropping in each a measured 
charge, he twirled a handle that brought down 
brass plungers and packed in the powder of 
every candle at once. 


WO of the plant’s most important men 
collaborate in making Roman candles, as 
well as many other pieces—the “color man” 
and the “composition man.” The first has 
complete charge of the making of stars and 
any other effects that contain color. Every 
year he works out new tints. He is a fireworks 
expert rather than a chemist, for chemistry 
does not always help in this game. For exam- 
ple, salts of copper give flames a green color in 
a chemist’s laboratory. In good fireworks 
practice, they are actually used to make blue 
fire. The fireworks man produces green by 
mixing the salt of another metal, barium, 
with his powder. Red is obtained with salts 
of strontium. Through the research of many 
a factory’s color man, “safe colors” have 
been introduced during recent years that are 
proof against going off prematurely in the fac- 
tory—a former defect of the fastburning 
materials used in colored fire mixtures for stars. 
The “composition man” directs the making 
of every variety of powder, called “composi- 
tion” by fireworks makers. Most fireworks 
powders are based on the original ingredients 
of “black powder,” of which one form is gun- 
powder; that is, saltpeter, sulphur, and char- 
coal. But a good composition man can vary 
the proportions, in ways that he keeps a jealous 
secret, to produce at will so slow a powder 
that it serves as a fuse in a Roman candle or 
so fast and violent that it bursts a rocket in 
mid-air. Too, he knows how to add such 
things as metal filings, perhaps to give a 
rocket a brilliant, cometlike tail. 

Fireworks makers are generally proudest of 
their skyrockets and their bombshells. Here 
is the best opportunity for them to use their 
ingenuity in producing unusual effects. 

All skyrockets have the same driving 
mechanism. The body of the rocket is 
crammed with a medium-burning powder, 
under tremendous pressure. I saw a workman 
turn a valve, and brass hydraulic plungers 
rammed in the powder under a thousand 
pounds’ pressure. It was forced around a 
spindle in the rocket case. Removing the 
spindle leaves a hole extending far into the 
case. When a fuse ignites the powder, it takes 
fire all along the surface of the hole at once. 


"THE rocket goes hissing into the air under the 
recoil from the gases of combustion, which 
rush from a constricted opening at its base. Dur- 
ing ascent, the powder burns nearer and nearer 
the head. Just as the rocket passes the apex 
of its flight and begins to drop, if the compo- 
sition man has timed his powder well, the 
flame reaches the top and flashes over into 
the head of the rocket. Instantly a charge of 
“bursting powder” explodes. 

Whit happens then depends upon the imagi- 
nation of the designer. If he has filled the head 
with stars, beautiful balls of colored fire are 
scattered in all directions. Perhaps, instead, a 
parachute opens and lowers a brilliant flare. 
Or the head, exploding, may shoot out other 
rockets in relay fashion. 

Even more varied are bombs, projectiles 


which are shot from mortars buried in the 
ground. The bottom of the bombcontains a 
charge of explosive that hurls the rest high in 
the air. There a time fuse explodes it with a 
loud report. Out may come hissing “snakes,” 
“dragons,” or balls of colored fire. A Japanese 
variety used in daylight scatters cloth para- 
chutes, grotesquely shaped to resemble figures 
of animals. One bomb may be divided into 
separate partitions and give several displays 
successively. This plant’s proud record is 
twenty-one in one bomb. 

An unusual bomb order the Staten Island 
plant once received was from a malted milk 
concern. This firm planned to advertise its 
product with fireworks bombs at country fairs. 
When the bomb exploded, it was to unfurl an 
illuminated banner bearing a cow’s picture 
with the name of the firm’s product on it. 

That was easy for the fireworks men. To be 
sure just how far away the banner could be 
read—one, two, or three miles—they sent up 
test bombs at night from the Staten Island 
plant. Every week Staten Islanders, hearing a 
loud seport, would look aloft and see some 
strange device floating in the air. For the tests, 
no one cared what message the banners carried. 
So an astonished audience would see a banner 
bearing the cryptic message “D-O-G,” or 
“C-A-T,” or whatever the man who prepared 
the banner was moved to write. The cow, by 
the way, was a big success. 


OST elaborate of all are the set-pieces, 
which display a huge picture traced in 
fire. The subject may be anything from Presi- 
dent Hoover’s portrait to Niagara Falls. 
If a portrait of a person is to be constructed, 
the first step is to obtain a photograph. With 
the aid of a machine known as a pantograph, 
an enlarged tracing is made of the picture. 
The result is an outline drawing perhaps six 
by ten feet, and this is evenly ruled into 
squares. 

In the meantime carpenters have built a 
latticelike frame of equal size, the lattices of 
which correspond in spacing to the squares on 
the picture. Now, using the picture as a guide, 
strips of flexible rattan are nailed to the lattice, 
bent to form the outlines of the picture. When 
this is completed, the latticework bears the 
finished picture in strips of rattan. 

The last step is to attach the fireworks. To 
illuminate the picture hundreds, or even 
thousands, of “lances” are attached to the 
rattan at four, five, or six-inch intervals. The 
lances are torches of colored fire about the 
size of a pencil, stuck endwise against the 
rattan. Fuses are attached, connecting the 
lances. When the fuse is finally touched off the 
entire piece becomes a dazzling portrait in 
colored fire. 

When such set-pieces are a part of a public 
fireworks display, they must be put up with 
an eye to the weather. A little rain would 
put one out of commission in a jiffy. A good 
fireworks man must be a weather prophet, and 
if rain threatens he will postpone the actual 
attachment of the fireworks until a short time 
before the show. 

A fireworks plant is not solely concerned 
with the Fourth of July. Other events are 
celebrated by fireworks; for example, Christ- 
mas and New Year’s in the South. Yet I was 
surprised to learn that fully two-fifths of a 
fireworks company’s business comes from 
sources in no way connected with the observ- 
ance of holidays. 

All railroad trains, for example, are re- 
quired by law to carry fusees—red flares which 
brakemen place at the rear of a stalled train 
to avert rear-end collisions. To pass the offi- 
cial tests, they must (Continued on page 135) 
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Earn 


40 tol 5Oweek 


Be a McSweeny Trained man. Takes only 10 
to 12 weeks to qualify the McSweeny Shop-Plan 
way. Then you are ready to step into a big pay job 
in Electrical, Automotive, or Aviation fields at 
$40 to $150 weekly 


No Books—No Lessons 


You get practical training on REAL equipment used in 
Electrical, Automotive, and Aviation work. In just a few 
weeks you receive practical knowledge equivalent to years of 
book study. No matter how inexperienced you are now in any 
of these subjects. 1 guarantee that you will know them thorough- 
ly and complete! sly. and be able to hold a big pay job. Rush 
name and address for Free Book and Special Low Tuition Offer. 


McSW EENY SCHOOLS, ; 
Dept. C-12-G, ue at 30th St., . 
Cleveland, Ohio 





Home-Study 
Business Training 


Your opportunity will never be bigger than your 
preparation. Prepare now and reap the rewards of 
early success. Free 64-Page Books Tell How. Write 
NOW for book you want, or mail coupon with your 
name, present position and address in — today. 

0 Higher Accountancy (Business Corre 

(J) Mod. Salesmanship ([)Credit and Collection 

0 Trafic Management Correspondence 

Rail. Station M@¢m’t CO Modern Foremanship 

CL) Law :Degreeof LL.B. L) Personnel Mégm’t 

0 Commercial Law CJ Expert Bookkeeping 

Oi ndustrial Mém't OC. P. A. Coaching 

0 Bankingand Finance ( Business English 
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DETROIT SCwOOR. OF OF LETTERING 
H 159 Stimson Ave. DETROIT, MICH, 


AGENTS 500% PROFIT 
GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
put them on stores and ffice windows 
Enormous demand, large protits, Paul Clark 
says: smallest day $28. 70. R.L. Reel made 
$920 in two months. Write yo for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO., 433A N. Clark Street, Chicage. 


GLIDE— 


The ideal way to learn to fly! Thrilling— 
Economical—Safe—Practical. _ Summer 
school opening June 30th. Course of 
training $35.00 up. Circular on request. 


Midwestern School of Gliding 
St. Joseph, Michigan 


SONG WRITERS/ 


Substantial Advance Royalties 
are paid on work found acceptable for pub- 
| lication. Anyone wishing to write either 
the words or music for songs may submit 
es for free examination and advice. 
Pig“ ng pred -New demand 

y “Talking Pictures’’ fully de- 
24 our free k. Write for it 
Tedey—Newcomer Associates 

38 Earle Building, New York, N. ¥. 
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Our famous home-study Poultry Course / 
teaches how to raise healthy chicks, 
cut feed bills, avoid losses. Methods 
used by successful Poult ry raisers the 
world over. FRIEE Book tells all about 
Course. Write today for 
copy. National Poultry 
Dept. 416-M, Wash., D 
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Why Your Fireworks Flash 
and Go Boom 
(Continued from page 134) 


light immediately after having been soaked for 
ten minutes in a pail of water. The test 
is severe, because on a railroad they must not 
fail despite rain, snow, or hail. 

The rockets and flares used as signals in 
shipping, aviation, and military maneuvers are 
products of the fireworks factories. Surveyors 
in difficult country also use them. When an 
impassable marsh is encountered, for example, 
a rocket sent up on one side permits taking 
a sight from the other. 

Since the flight of a rocket-propelled air- 
plane in Germany, I was told, fireworks manu- 
facturers have been besieged by inventors who 
want rockets built for their flying machines 
and other vehicular creations. 

A practical use of fireworks in aviation is in 
starting airplane motors. Special cartridges 
have been worked out that can be inserted in 
one cylinder of a motor, fitted to the spark 
plug. A crank of the plane’s “booster” mag- 
neto, and the exploding cartridge spins the 
motor and eliminates hand cranking. 





You Can’t Save Gas 
with Gadgets 
(Continued from page 74) 


mixture, so almost anything that will add a 
little bit more air will cut down the gasoline 
used. Of course, they’d get better results by 
adjusting the carburetor for a leaner mixture 
without bothering with any extra gadget.” 

“Tsn’t there anything to this idea of adding 
extra air to the manifold?” asked Southby. 

“There is,” said Gus, “but not by any auto- 
matic device. If you want to go to the trouble 
of fitting a valve in the manifold between the 
carburetor and the cylinder block and arrang- 
ing'a hand control so that you can open or close 
it while you are driving the car, you can run 
up the gas mileage and also cut down the car- 
bon deposit some.” 

“Why couldn’t they produce an automatic 
device to do the same thing?” asked Southby. 

“Perhaps they could,” said Gus, “but all 
the carburetor experts in the world haven’t 
been able to do it yet. If you want, I’ll adjust 
your carburetor for a thin mixture, but you 
won’t be able to climb hills quite so well as you 
can with a thick mixture.” 

“Aw, forget it,”? said Southby, “I’d rather 
use more gas and get up the hills easier.” 





Putting a Radio in 
Your Car 


( Continued from page 72) 


The commutator brushes of the generator 
also produce a series of minute sparks and con- 
sequent high frequency oscillations which get 
into the radio circuit either by radiation from 
the car wiring to the antenna or directly by 
way of the filament wires that carry the A cur- 
rent to the set. A condenser of one or two 
microfarads capacity connected across the 
wire that delivers power from the generator, 
as close to the generator as possible and with 
the other terminal connected to the frame, will 
suppress the major portion of this disturbance. 

Of course, it is obvious that any sensitive 
five or six tube battery operated receiver of 
standard type designed for home reception can 
be used as an automobile radio if the inter- 
ference methods already outlined are carried 
out and space can be found for the set some- 
where in the car. 

It is unfair to expect the tone quality obtain- 
able from an automobile radio set to equal 
that to be had from a good home radio set. 








135 


| Gambled 2¢ 
and WON 


$35,840 


in 2 YEARS” 





A Story for Men and Women 
who are dissatisfied with 
Themselves 


oe years ago my earnings were $2,080 
per year! I was discontented, unhappy. 
I was not getting ahead. And I wanted the 
luxuries of life like other people. 

But it all seemed hopeless. I was beset 
with fears—afraid of losing my job—afraid of 
the future. I was ‘‘scatterbrained.’’ I had a 
thousand half-baked ideas to make more 
money, but acted on none of them. 

Today I have an income of $20,000 a year— 
$17,920 more than it was two years ago. A 
difference of $35,840. 

Once I wandered through life aimlessly. To- 
day I have a definite goal and the will to reach 
it. Once I looked forward hopefully to a $5- 
a-week increase in salary. Today I look for- 
ward confidently to a $100-a-week increase in 
my earnings. 

What magic was it that changed my whole 
life? Here’s the answer in one word—1 -Iman- 
ism. I gambled 2c on it. Yet without it, I 
might have stayed in a rut for life. 

Pelmanism taught me how to think straight 
and true. It focused my aim on one thing. It 
dispelled my fears—improved my memory. 
Initiative, organizing ability, forcefulness were 
a natural result. Inertia disappeared—so also 
did mind-wandering and indecision. With new 
allies—and old enemies beaten—I was pre- 
pared for anything. 

I want other average men to gamble 2c as 
I did. For the cost of a postage stamp I sent 
for the booklet about Pelmanism, called ‘“ Sci- 
entific Mind Training.”’” Reading that free 
book started me on my climb. 


* * * 


The Pelman Institute will be glad to send 
a copy of “Scientific Mind Training” to any 
interested individual—FREE. It explains Pel- 
manism—tells how it has helped over 700,000 
people during the last 30 years. 

World figures like Lieut.-Gen. Sir Robert 
Baden-Powell, Frank P. Walsh, Prince Charles 
of Sweden and many others praise this book 
—which may completely alter your own life. 
And it’s FREE. No obligation. Simply mail 
coupon NOW. 


THE PELMAN INSTITUTE OF AMERICA 
Suite H-1816, 71 West 45th Street, New York 
THE PELMAN INSTITUTE OF AMERICA 

Suite H-1816, 71 West 45th St., New York City 


Please send me without obligation your free booklet 
“Scientific Mind Training.”” This does not place me 
under any obligation and no salesman is to call on me. 
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Why Ethyl is more 


POPULAR SCIENCE MON'THLY 


than 
gasoline” 


Scene in an Ethyl laboratory, where chemical and engine tests are 
made to insure the quality and anti-knock rating of Ethyl Gasoline. 


N Ethy] Gasoline you get two things your motor 
needs: good gasoline p/us the Ethyl anti-knock 
compound developed by General Motors Research 
Laboratories to make gasoline a better motor 
fuel. 

When an oil company is ready to mix Ethy] Gas- 
oline, a sample of the base gasoline to which it pro- 
poses to add Ethy] fluid is sent to one of the Ethyl 
laboratories, where the sample is tested for purity, 
volatility, etc. Further tests with engines determine 
the exact amount of Ethyl fluid needed by this par- 
ticular gasoline to meet the anti-knock 


measuring devices insure that the right amount of 
fluid actually goes into the gasoline. Samples of the 
finished Ethyl Gasoline are then sent to the Ethyl 
laboratory for final testing before the fuel is offered 
for sale to the public. 

In short, wherever you drive—whatever the oil 
company’s name or brand associated with it—any 
pump bearing the Ethyl emblem represents quality 
gasoline of anti-knock rating sufficiently high to 
“knock out that ‘knock’” in cars of ordinary com- 
pression and to develop the additional power of the 
new high-compression models. Drive 
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New York City. 


(where all mixing is done), sensitive Knocks out that “knock” 


THE ACTIVE INGREDIENT USED IN ETHYL FLUID IS LEAD 


©E. G. C. 1930. 


ETHYL GASOLINE | 
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